AECTRICALS 
NUFACTURING 


9th Annual Product Design Contest Announced 


Opportunity to win an Award for the story of your new 
product development is offgred by this stimulating contest 
sponsored by ELECTRICAL MANUFACTURING. 







Cellulosics in Your Electrical Product Design 


Development of such materials as cellulose propionate and 
the new types of flame-and-heat-resistant acetates is open- 
ing up new areas of design use. 


Automatic Armature Winding in Less Than 1 Minute 


In a newly developed machine for universal motor arma- 
tures, all coils. are wound simultaneously, producing an 
interlaced winding that is almost perfectly balanced. 





Today’s Product Designs 







Industrial Highlights 





New Materials and Parts 





Technical Shorts 





Is Certification of Electrical Equipment Coming ? 


Maybe not for some time, but a recent ASA standard sets 
up basic procedures, and discussion is active among elec- 
trical manufacturers. A timely background analysis. 


Coin-Operated Devices Going Automatic Electrically 


With new components, the postwar vending machine checks 
the authenticity of the coins, counts the change and delivers 
the goods, whether it be pop or popcorn. 


Forum Discusses Motor and Control Standards 
Patent Trends and Suggested Remedies 
Designing an Electric Heating Pad for Safety 





Manufacturers’ Literature 


Guide to Buying 


Fon Complete Qratents, See Page 5 
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NYire Yeore hi SHorsepowtr- ; 
There is Wire 


Man has always wanted news—and felt a frantic urge 
to “‘get the message through.” There were shouters on 
the hilltops—a runner to announce the Persian loss of 
Marathon. Then horses sped the mails; but they were 
yet too slow—too slow for instance to prevent a battle 
after the peace was signed. 

The telephone was a novelty in 1902—when Belden 
Manufacturing Company was founded. The story of 
instantaneous communications reads on from there. 

Words have conquered space and time — because the 
products of the wiremakers have harnessed horsepower. 














Belden 


/ WIREMAKER 
FOR INDUSTRY 








The name on these bearings—NEW DE- 
PARTURE—aptly describes the originality, 


ingenuity and resourcefulness which have 


made this company the world’s largest ball 


bearing maker. 


Because Nothing Rolls Like A Ball, Indus- 
try selects ball bearings for countless appli- 
cations. They are uniquely suited for today’s 
higher speeds, heavier loads and greater pre- 


cision requirements. 


New Departure — combining tremendous 
Nothing Rolls Like a Ball 


practical experience with an earnest desire to 


serve—is the logical choice for Today AND NEW DEPARTURE 


! 
Tomorrow: BALL BEARINGS sare 


MEW DEPARTURE + DIVISION OF GENERAL MOTORS «+ BRISTOL, CONN. « Branches in DETROIT + CHICAGO * LOS ANGELES and other cities 
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ENGINEERING - DESIGN - PRODUCTION of Electrically Energized MACHINES, APPLIANCES and EQUIPMENT 


Coin-Operated Devices Made Automatic Electrically 


Availability of special newZcomponents is giving impetus to the design of fully automatic 
vending machines, 


Patent Trends and Proposed Remedies 


Frederic B. Schramm brings you up-to-date on the pooper made for restoring to the 
Patent Office its time-honored function of economic usefulness. 


Designing an Electric Appliance with Help of Safety Standards..................... 83 


Instead of being just one more obstacle, properly formulated safety requirements can 
assist the designer of domestic electrical equipment. 


SPI 1947 Plastics Show in Review 


On-the-spot editorial staff review of Second National Exposition and Annual Conference 
of the Society of the Plastics Industry reflects current plastics trends. 


9th Annual Product Design Contest 


This tells how you proceed in entering the contest sponsored by ELECTRICAL MANU- 
FACTURING with an account of that new product development in which you had a part. 


Cellulosics in Your Electrical Product Design .....................0..020 0 cee eee eeee. 93 


E. K. Cliver marshalls some impressive facts on new materials — such as cellulose pro- 
pionate — and new properties which are influencing design and applications. 


Motor and Control Standards Focus of Forum Discussion 


Standard wiring for starters, control transformers, rerated motor frame sizes and group 
fusing discussed at Westinghouse Machine Tool Forum. 


Is Certification of Electrical Equipment Coming? 


Charles H. Roe looks into recent developments in standardization that can affect the 
answer to this question and says much groundwork has been done. 


Automatic Armature Winding in Less Than One Minute 


A new machine, just out of the development stage, not only breaks speed records but 
turns out a product balanced mechanically and electrically. 


New Inductor Motor Has Low Speed, Self-Start and High Torque 


J. H. Staak describes the design of these efficient fractionals with permanently magnetized 
rotors, synchronous operation and stator windings for single-phase or polyphase input. 


Electrically Conductive Rubber in Phonograph Pick-Up 


An ingenious use of this new material as an electrical component is described. 
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Dene a parade is in order. Why not? We SYNTHITES have just had a 


new addition to our famous and respected family. We’ve named him AJR-7 and have 


already given him a definite purpose in life. He’s filling a need for a fast curing 
all purpose clear baking varnish. Production or repair shop applications are all the 
same to him. Heavy build-up, deep drying and outstanding bonding properties 

are just part of his make-up. You'll find him easy to handle too, and he really likes 
to be applied to this Formex and Formvar magnet wire. Drop us a line, 

we ll be glad to send you his complete pedigree and other details. 


P. S. He’s at home in both infra-red and conventional gas and electric heated ovens. 
* Reg. U.S. Pat. Office. 
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1060 BROAD STREET - NEWARK 2, N. J. 
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NORMA-HOFFMANN OFFERS DESIGNERS A WIDE 
RANGE OF PRECISION TYPES TO CHOOSE FROM | 





Separable, Magnete, — Extra Light—“D" end Felt Protecting Seai— 
“E” Series. “S" Series. “7 Series 








Deuble Rew, 
"13300" Series. 





Felt Protecting Seal with Deuble, Remevable, Feit 
—"7000P” Seals—"77000" 
Series. Series. 





Above are eight examples of the complete line of small size (under 

1” O.D.) Ball Bearings by Norma-Hoffmann. They come in both inch and 
metric sizes down to % inch O.D. They are precision made to Norma- 
Hoffmann’s standard of absolute uniformity. Backed by 35 years of experi- 
ence, Norma-Hoffmann offers you one of the world’s most complete 

lines of anti-friction 


bearings. NORMA-HOFFMANN 
| Precision BEARINGS | 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONNECTICUT | 
FIELD OFFICES: New York, Chicago, Cleveland, Detroit, Pittsburgh, Cincinnati, Los Angeles. 
San Francisco, Seattle, Phoenix | 
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You Get ALL THESE FEATURES In The Type “| 


* Full 1/20 HP. at 1500 R. P. M. Lubricated silent thrust washers 
Totally enclosed 4-pole shaded pole Flush-Weld precision skewed rotor 


2 sq. inches bearing surfaces Humidity and oil resistant winding: 


Bearings spaced 5 inches overall Controlled end play 
Individually fitted bearings Sturdy die cast machined frame 
6 cu. inches in oil reservoirs Fin-Line functional styling 
Super-Life circulating lubrication 198 sq. inches cooling surface 


* Operates in any position *% Internal air circulation 





TRIKE UP an acquaintance with the 
neatest number that’s come along in 
many a year. 


Especially if you’re hankering for twen- 
tieth horsepower jobs, you'll want every 
last detail on the new Redmond Type ““U” 
long-life Micromotor. 


The basic design for this new Type “U” 
was determined by thoroughly checking 
requirements of the motor-consuming 
markets. As a result, the Type ‘“U”’ em- 
bodies these desirable key features: 


Shaded pole design, for speed control and 
utmost reliability. 


Generous broadly spaced bearings, for 
maximum smoothness. 


Super-Life lubrication, to permit continu- 
ous operation for unlimited periods, with 
Micromotor mounted in any position. 


Sturdy die cast construction, in modern 
functional styling. 


The Redmond engineers went the whole 
way. You'll find the Type “U” loaded with 
remarkable engineering accomplishments. 


It’s the culmination of years of designing, 
testing and mass production experience. 
It’s built by the same specialists who have 
already turned out more than 20,000,000 
dependable Redmond Micromotors. It’s 
the kind of motor you'll want. 


Phone or drop us a line today. Ask about 
the Redmond Type ‘“U” Micromotor. 


Illustrated below are just a few of the many applications for which Type “’U’’ Micromotors are ideally suited: 


AIR 
CIRCULATORS 


HEATERS 


HAIR DRYERS 


DISPLAY COOLERS 








AIR CONDITIONERS 





















e So often appliance sales fall through before 
they get started—just because customers lose 
confidence over some minor detail. That’s why 
it pays to be sure that sales of your product 
begin right and end right with nonaging 
Flamenol* Cords. 

And when itcomes tocords and plugs, dealers 
and users know what they're looking for. They 
go for the finished, fine quality 
“‘look”’ of an appliance with a 
Flamenol Cord. The tough con- 
struction and decorative appear- 
ance of Flamenol Cords tell them 
a story of value for your product. 
And the General Electric name on 
the plug holds their confidence. 

You can count on Flamenol 
Cords to*stand up, with no come- 
backs for service, and no com- 
plaints from users. 


10 


FOR A GOOD BEGINNING 


8 


AVAILABLE NOW FOR YOUR PRODUCT Crack-free, Flam- 
enol insulated cords with molded-on, plastic 
plug are now available in ivory or brown. 
Standard lengths are 6, 8, and 11 feet. Write 
on your business letterhead for sample and 
specifications. Section Q53-622, Appliance and 
Merchandise Départment, General Electric 
Company, Bridgeport 2, Connecticut. 


*Trade-mark Reg. U.S. Pat. Off. 


FLAMENOL CORDS 


- « « with harmonizing plug 
molded on for extra strength 
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> SLEEVE TYPE BEARINGS 
“a 













One ora Million 


Excellent Delivery 


| is now possible on Johnson SLEEVE TYPE Bearings. It makes 
little difference which type you require . . . cast bronze... 
sheet metal or babbitt lined . . . we can deliver your order 
Cech nica [ Da ta in days not months. Regardless of the size you need, we can 
easily meet your most exacting specifications. No order is 
Sleeve Secsing Date Shoots too small to merit our close attention to detail . . . no order 


containi ealth of infor- ‘ oe 
or a oe is too large to tax our facilities. 
mation for all users of Bear- 


ings. Write for your free copy. When you have a bearing problem we can help you find 
the correct solution. Simply call in your local Johnson Bronze 
representative. Permit him to study your applications . . . 
to determine the service required of the bearings. He will 
give you the right answers . . . supported by more than forty 
years exclusive bearing experience. 


The next time you need SLEEVE 
BEARINGS call Johnson Bronze FIRST! 


BRONZE 


HEADQUARTERS 









JOHNSON 


SLEEVE BEARING 
570 $. MILL STREET 
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Aon A T-W HYDRO-ULTRASPEED WELDER 


A jig holds the 16 aluminum parts (backbone, 7 fins 
and 8 inter-locking sections), and indexes into the T-W 
ultra-hydrospeed welder (illustrated). The 18 projections 
are automatically welded. 

Four operators, working in pairs, produce 12 uniform 
assemblies per minute, every minute, hour after hour, 
with essentially no rejects. 

Servel made use of T-W’s Engineering Service and 
both collaborated to produce this superior design of 
welder for Servel’s refrigerator tray ice cube separator. 

Resistance welding, properly applied, can bring you 
new production returns, too. T-W representatives can 
assist you in adapting spot, projection, seam, or flash-butt 
welding to your products. 


THE TAYLOR-WINFIELD CORPORATION 
WARREN ¢ OHIO 


(Upper left) the 
welded, aluminum, 
flexible ice cube 
separator and the 
backbone strip be- 
fore welding. Notice 
the 18 projections. 























(Right) the T-W ultra- 
hydrospeed welder. 


Sarai tee ne 2 ee Fare Noe 
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’ ee 


ELECTRICAL MANUFACTURING 







ay 








Warn ts ks oe - 








JUNE 1947 


FRACTIONAL HP 
PREP. TYPE 


INTEGRAL HP 
DIRECT CURRENT 
MOTORS 








INTEGRAL HP 
ENCLOSED 
FAN COOLED TYPE 


INTEGRAL HP | 
EXPLOSION PROO 
NON VENT 







EXPLOSION PROOF 
FAN COOLED 





POWER POISE 
FRACTIONAL HP 


FRACTIONAL HP 
EXPLOSION PROOFF 








170 EAST 131st STREET 





NAP- LOC 


TRADE MARK 





K 


LIMIT SWITCH 


..-More Than Mere 


There’s a real difference—ask any one of the 
several thousand satisfied customers who’ve 
bought Snap-Lock limit switches from us in the 
past ten years. Better still, ask one of our new cus- 
tomers (and we recently counted 75 in a 30-day 
period) why they specified Snap-Lock, whether 
for limit or our other types of switches. 

They may not go into detail on the design 
points—they may skip over the pure silver con- 
tacts with positive wiping action, the oil and dust 
resistant case, the locking action for both “on” 
“off” positions, the completely separated 


and 


Electrical Features 


Snap! and the circuit is closed—or opened. 
Pure silver contacts. Positive wiping ac- 
tion—with no arcing. Wi iring: connections 
easily accessible. Insulation in excess of 
specification seeeioemnnnas. Oil and dust 
resistant case. Single pole, double break, 
double throw. 










mechanical and electrical sections—but they'll all 
tell you the Snap-Lock can take it. 

A good limit switch is the mighty midget on 
your machine. It costs only a few dollars, but 
controls equipment worth thousands. Why take 
chances? Get the only switch that’s built by 
machine tool builders, for the kind of punishment 
machine tool usage dishes out. When you want 
dependable, trouble-free performance under the 
most severe conditions, you'll want Snap-Lock. 
May we send you more information? Write for 
bulletin EM -42, showing different types of switches. 


Mechanical Features 
Locks in ON or OFF position. Rugged 


construction; completely separated from 
the electrical section. Operates on light 
pressure at 10° travel with additional 29 
over-travel. Standard operating lever of 
drop-forged steel, equipped with hardened 
steel roller. Stainless steel shaft running 
in bronze bearing. 


The NATIONAL ACME CO. 


CLEVELAND 8, OHIO 
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STRUTHERS-DUNN 


THERMAL 


| A Reliable, Inexpensive Answer 
| to Non-Critical Timing Problems 


Timing accuracy of approximately +10% makes Struthers- 


ee ee 


Dunn Thermal Time Delay Relays eminently suited for 
operations that neither require the more precise timing 
nor justify the higher cost of motor-operated units. Many 
standard Relays in both immediate and non-immediate 
recycling types available. Write for Engineering Data Section 


4672 for complete details. 





: 5,346 RELAY 


TYPES STRUTHERS -DUNN, INC., 146-150 N. 13th St., Philadelphia 7, Pa. | 


ATLANTA® BALTIMORE*® BOSTON*® BUFFALO*® CHICAGO®*® CINCINNATI *® CLEVELAND ® DALLAS 
4 DENVER* DETROIT*® HARTFORD*® INDIANAPOLIS ® LOS ANGELES *® MINNEAPOLIS * MONTREAL 
NEW YORK © PITTSBURGH © ST. LOUIS * SAN FRANCISCO *® SEATTLE © SYRACUSE * TORONTO 
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A FREE 
TECHNICAL PERIODICAL 


for 


) Fugmeers: Lesigners 
Feaduciin Ven, 


Up-to-date application and engineering data is available to you in FASTENERS, 
\ issued at regular intervals by the American Institute of Bolt, Nut and Rivet 
Manufacturers. This useful publication will be sent free to anyone interested 
in the subject. Our object in publishing this booklet is to help users of 
Industrial Fasteners apply them properly, effectively and economically. Its 
articles are authoritative, to the point and well illustrated. It contains en- 
gineering data based upon recent research (see below). If you are not already 
receiving FASTENERS, or if some of your associates should be getting it, 
just fill-in and mail the coupon below, and it will be sent at no cost. 


REPRESENTATIVE ARTICLES PUBLISHED IN FASTENERS 


How Tight Should A Bolt Be? . . . an engi- Repeated Loads on Riveted Joints . . . static 


neering discussion of the strength of 
highly stressed, dynamically loaded bolts 
and studs... 


Clamping Force—The Silent Partner in Riv- 
eted-Joint Dependability . . . clamping 
force in hot-driven riveted joints provides 
resistance to slip... 


Screw Threads for High Temperature Bolting 
. as oil refineries, steam power plants 

and similar industrial processes adopt 
higher temperatures, high temperature 
bolting becomes an important problem. 


Metal Fastenings in Wood Construction . . 
thousands of tests and observations of 
actual performance have developed 
basic engineering data for the applica- 
tion of fasteners... 


load tests cannot give the information 
that is made available by a fatigue 
machine... 


Rivets and Bolts in Structural Design . . . im- 
portant changes in the use of structural 
bolts and rivets will probably result from 
recent revisions of AISC and ASTM 
specifications which are discussed .. . 


Standard Irregular or Special . . . the manu- 
facturing equipment which is used in 
the fastener industry produces econo- 
mies in making standard fasteners and 
specials... 


How To Get Fasteners Quickly . . . if equip- 
ment is designed in the light of what is 
available, much grief can be avoided. 


AMERICAN INSTITUTE OF BOLT, NUT 
AND RIVET MANUFACTURERS 


1550 HANNA BUILDING 


CLEVELAND 15, OHIO 





American Institute of Bolt, Nut and Rivet Migrs. 
1550 Hanna Building, Cleveland 15, Ohio 


Will you please put my name on the list to receive FASTENERS regularly? 
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A. Is this a perfect circle? 


Le geil 


@ “Eye-gauging” shapes or sizes 
quickly and accurately isn’t reliable, 
even for experts. Many a shop 
veteran failed in a recent test that 
required judging the size and pitch of 
an ordinary socket screw. Jt proved 
that “miking” is the only sure way to 
avoid errors . . . but that takes time. 

The sizE-MARK on the head of 
every P-K Socket Head Cap Screw 
ends gauging or guessing. It’s an 
“exclusive” P-K feature ... developed 
after an extensive study of shop 
practice. 

Tool crib bosses like the sizE-MARK 


because it speeds up sorting of left- 
over, mixed-up screws . . . eliminates 


DO YOUR EYES DECEIVE YOU? 


B. What size is this socket screw? oh 


waste. Assembly workers like it be- 
cause it speeds the job. Apprentices 
like it because it helps them learn 
faster—work faster. And sales 
managers recognize its advantages 
to customers’ service men in the field 


on reassembly jobs. 
A. It is a perfect circle. 


PLUS eee GEAR GRIP* B. No question if it’s 
Makes fingers fly faster . . . because eT 


it prevents them from slipping even 
when oily. Only P-K offers Socket 
Head Cap Screws with both features. 


SAMPLE KIT FREE. Compare and 
judge for yourself. Write Parker- 
Kalon Corp., 200 Varick Street, New 
York 14, N. Y. 


louvre sure of a glance 


| MEITS PK..1TE GILE-MARKED 


P-K SOCKET SCREWS ARE AVAILABLE 
FOR PROMPT DELIVERIES. SEND FOR STOCK LIST NOW. 


*U.S. Pat. No. 126,409 


Another P-K First—GROUND THREAD Socket Set Screws 


= Smooth, mirror-bright, clean-finished fections common to ordinary cut thread 


threads—centerless ground on hardened set screws . . . a “shining example” of 


blanks. Accurate contour and lead, good workmanship. Ask for samples. 


dependable Class 3 Fit. Freefromimper- You'll see the difference. 
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ELECTRONIC 
TIMING RELAY 


PERATION. 
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PER CENT OF MAXIMUM TIME 
ALLEN-BRADLEY CO 


RELIABLE—Timing is always consistent 
because the operation of this relay is 
electronically controlled and does not 
depend upon any mechanical action, 


EASY ADJUSTMENT —Timing is 


adjusted by a simple turn of a knob to 
the desired calibration. The relay will 
always reset to this adjustment. 


UNAFFECTED BY VOLTAGE 


—Line voltage changes of 10% or less 
have no effect on the timing operation. 


nr 
OTE Tbh a aed 


MILWAUKEE. WISCONSIN 


REMOTE ADJUSTMENT —timing 
control potentiometer and dial may be 
removed as a unit and mounted sep- 
arately for control from a distance. 


INDUSTRIAL RELAY—A rugged 


A-B industrial type solenoid relay is used 
for switching, eliminating a common 
source of electronic timing relay trouble. 


VIBRATION-PROOF—The chas- 


sis has rubber mountings which isolate 
the relay from vibration and shock. 


MOTOR 


A Rugged Timer that Provides 
Accuracy under Frequent Service 


This new Allen-Bradley electronic timing 
relay is designed primarily for machine 
tool and other applications where an ac- 
curate timer is required for frequent serv- 
ice. It has a range of 20 to 1, and is pro- 
vided in eight timing ranges, with from 
one-half second up to two minutes maxi- 
mum time delay. The reset time is approx- 
imately 1/10 of the maximim time delay. 

The new Bulletin 852 A.C. Timing Relay 
possesses a high degree of flexibility. It 
can be recycled rapidly over long periods 
without affecting its performance in any 
way. The relay can be furnished with two 
normally open contacts, two normally closed 
contacts, or with one normally open con- 
tact and one normally closed contact. Write 
for complete information, Allen-Bradley 
Co., 1316 S. Second St., Milwaukee 4, Wis. 


ENCLOSED VIEW 


\ 


j 


Also for REMOTE ADJUSTMENTS 


CL Lea, 


CONTROL 





RELIABLE ALLEN-BRADLEY 


WL is hc 





Bulletin 848 
FLUID DASHPOT TIMING RELAY 


This magnetic type relay is simple, dependable in operation, and 
inexpensive. It can be used in many applications where reliability 
is more important than exactness of timing. With the new dashpot 
fluid used in this relay, operation at ambient temperatures from 
+ 120F to —30F is possible without undue variations in 
timing. Has an adjustable range from 2 to 20 seconds. 
Available for a-c or d-c, in single-pole construction with 
either normally open or normally closed contacts. 


Bulletin 849 
PNEUMATIC TIMING RELAY 


This solenoid type timing relay utilizes an adjustable 


TS 


pneumatic dashpot for controlling the tripping time. 


it has a range of from Ys second to 180 seconds and an 


a 


accuracy of approximately + 10%. While it has neither the 
accuracy nor the long timing range of a motor-driven 

timer, it is extremely reliable, and will give 

unusually good performance in timing most production cycles 
and similar machine tool applications. The relay is 

designed for 25 to 60 cycle operation, and has 

@ single-pole, double throw switch. 


Bulletin 850 . 
MOTOR-DRIVEN TIMING RELAY _ 


Designed for timing comparatively long intervals with a high degree 
of accuracy. Can be furnished in several ranges with maximum time 
delays of from 1 to 15 minutes. Variations in time between 
successive operations are less than 1% of the full scale range. 

For a-c pilot control service only. The single-pole switch 

can be connected for normally closed or normally 

open operation. Provides excellent service where high speed 
recycling is not required. 


WRITE FOR DESCRIPTIVE BULLETINS 
Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 


AB) ALLEN-BRADLEY 
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PACIFIC ELECTRIC CLOTH is an electrically con- 3, Permits electrical heating to be distributed uniformly 


, over a surface or area. 
ductive cloth available in several ranges of resistance 
with five broad FIELDS OF APPLICATION: 



















4 Permits drainage of electrostatically induced charges 
* that are obtained in industrial processes, thereby attain- 
ing greater safety. 


}, Shielding and electrostatic flux grading in high voltage é } ‘ 
e transformers, generators, bushings, etc. Also shielding 5. Winds tightly and conforms snugly to irregular contours. 
of radio and radar. 6. Has stretch, flexibility and resistance to tearing. 


2, Elimination of electrical static from bags for explosives, 
sifting apparatus for fine powders, and electrical equip- 
ment. 


Electrical heating without wires: Blankets, pads, wall 
3. panels and other space or radiant heating applications. SOME FACTS 


4. Fixed and variable resistors for electronic and commu- Thienene About 5 mils 
nication Circuits. 


; ‘ : Tensile strength: About 45 Ibs. per inch 
5, Outer conductor or current carrying element in coaxial = : 
lines for communication, electronic and high-frequency Resistance: Specific resistance (volume): 
circuits. Approximately 1 or 100 ohm 


inches now available. 


PACIFIC ELECTRIC CLOTH has these six unusual Seas of obs Resistant 


Effect of vulcanizing: Stands up satisfactorily under 
vulcanizing temperatures and 
adheres to rubber insulation 
after vulcanizing. 


CHARACTERISTICS: 


1, Adheres and bonds to rubber and other plastic materials. 


Has sufficient electrical conductivity to be useful as a 
current carrying element. 





Limited quantities of this new electrically-conductive cloth are now available 
for experimental purposes. Send for samples. Also ask for Pacific’s ““New 


Product Bulletin” describing in detail the specifications of this material. 





PACIFIC MILLS, Industrial Fabrics Dept., 214 Church Street, New York 13 + Pacific Mills is one of 
the oldest and largest textile manufacturers and finishers... a long-time supplier to the electrical trade. 


EM-6 









PACIFIC MILLS 
Industrial Fabrics Dept., 214 Church Street, New York 13 






Gentlemen: Please send me test samples of your new 
Pacific Electric Cloth. Also send me your New Product 
Bulletin with full description. 



















Your name 
Title 


Company 






Street address. 
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Single-break fer 


contact 


Two single- 


break con- fe , 


tacts, center 
connection 


Two single- 
break con- for 
tacts, in 

series 


Two single- 
break con- 


tacts, sep- for 


arate connec- 
tions 


Three single- 
break con- 


tacts, com- 
mon connec: 
tion 


simple con- 
trol arrange- 
ments, also 
staggered 
contact ar- 
rangements. 


single-pole, 
double- 
throw ar- 
rangements. 


single-pole, 
single-throw 
with double- 
break inter- 
rupting 
capacity. 


two-pole, 
single-throw 
arrange- 
ments. 


opening and 
closing a de- 
vice with one 
circuit. 
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ONE SWITCH 


... With more than 7000 uses 





For applications up to 600 volts, 20 
amperes — from ON-OFF to complicated- 
sequence switching — you can get an 
“exactly right’ switch for any applica- 
tion, easily, quickly and economically. 


Imagine a control and transfer switch made up of 
standard parts, yet so flexible in its application 
that designers have used it in more than 7000 dif- 
ferent arrangements! That's the G-E Type SB-1 
switch. 

For ordinary control jobs, you specify the or- 
dinary type. On highly specialized applications, 
you still benefic from standardization. By using 
standard cams, contacts, fingers and otherg¢parts, 
we build you a “custom-made” switch to control 
practically any sequence of operations and at the 
price of a standard unit. 

G-E control and transfer switches are designed 
and built for extra reliability and long service life. 
Important construction features are silver-to-silver 
contacts, anti-arcing barriers between adjacent 
Circuits, sturdy Textolite face plates, and attractive 
switch handles. For complete details and .contact 
possibilities, check Bulletin GEA-1631E. 


For Extra Heavy Duty Service! 


When you need a control switch to perform many 
thousands of repetitive operations per week, use 
a unit that has extra strength “built in” — G. E.’s 
master control switch, Type SB-9. Steel mills like 
the way it stands up to heavy circuit control jobs. 
Every part — contacts, gears, shunt connections, 
even handles are made extra strong to resist wear. 
Ask for Bulletin GEA-4114. 
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High Speeds... 


MADE EASY! 





Many grinding and woodworking machines, as well 
as portable hand tools, have high-speed motors which 
require trequencies above the regular power supply. 
G-E induction frequency converters will supply 120, 
180, 240, 360.and 420 cycles for these jobs. The con- 
verter is designed for constant excitation from a poly- 
phase a-c supply and may be furnished alone or in 
combination with a driving motor. Ask your nearest 
G-E office for further information on induction fre- 
quency converters or frequency converter sets. 


Tells pound-feet... 


WITHOUT CRADLING! 


This G-E electromag- 
netic torque meter is 
surprisingly easy to 
use. You simply couple 
the shaft unit between 
the load and the driv- 
ing unit, start the ma- 
chine, and take your 
readings. Cradling the 
load or fussing with 
scales is unnecessary. 
The meter measures torque directly without absorbing 
power from the load. This instrument consists of a 
shaft unit, oscillator, power unit, and indicating de- 
vices. Absolute accuracy within plus or minus 1 per 
cent of full-scale reading is provided. Check Bulletin 
GEA-4441A on coupon. 


Better Welders... 


TRAINED FASTER! 


The war years proved 
the value of visual em- 
ployee training meth- 
ods. Output climbed, 
rejects dropped. Now 
G. E. has produced a 
new full-color sound 
movie that illustrates 
by animated sketches 

: . the principles and uses 
of three types of resistance welding — spot, projection, 
and seam. More than 100 applications are shown in 


fifteen different industrial plants. Accompanying the, 


film is an interesting bulletin which reiterates the key 
points made in the film. The film, part of G.E.’s MORE 
POWER TO AMERICA program, is available for 
loan without charge from your local G-E office. 


TIMELY HIGHLIGHTS ON @ PRODUCTS 


rere sateen 


a a 


POSITIONS 
MADE CLEAR 


..-from remote stations! 





Thousands of military aircraft found -one or more 
uses for G-E positian-indicating equipment. Many of 
the jobs called for high accuracy and complete re- 
liability in remote transmission of position signals. 
Now G. E. believes that industrial designers can take 
advantage of this wartime development. To that end, 
our engineers are ready to help you investigate ap- 


plication possibilities on your machines, large or small. 


One of the new position-indicating arrangements 
perfected by G. E. is a d-c selsyn three-wire system. 
Transmitters will operate in an ambient temperature 
range from —85 F to 158 F and are weather resistant. 
Indicating instruments are available in two standard 
sizes — 17-inch dial with 1 or 2 pointers and 23/4-inch 
dial with 1, 2, 3, or 4 pointers. Dial markings are made 
to meet your requirements. 

A single d-c selsyn indicating system consumes 
about 2 watts at either 12 or 24 volts. Any reasonable 
lead length may be used. Two indicating instruments 
can be operated from the same transmitter. Bulletin 
GET-1304 is a comprehensive application manual 
you'll find extremely helpful. Check it on the coupon. 






TO GENERAL, ELECTRIC COMPANY 
Section E 668-54, Schenectady 5, N. Y. 4 
Please send me the following informations 





















GEA-1631E (Control and 
transfer switches) meter) 

—__GEA-4114 (Master control 
switches) 
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Company 
Street— 
City ae a 











GEA-4441A (Torque 


___ GET-1304 (Position-indica- 
ting system manual) 








CONSULT YOUR SWEET’S! You'll find “everything electric’ for 
machinery manufacturers in the General Electric section. 
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FIGURE 1 


SEALING ROTATING PARTS EFFICIENTLY 


FIGURE 2 


Factors favoring use of simple, compressible rings 


A compressible ring, placed either in a counterbore or 
in a groove, offers an effective yet simple means of 
sealing rotating parts. Properly designed and installed, 
such a ring is non-binding, non-scoring. It can be 
made comparatively small in cross section when 
space must be conserved. Since it does not depend 
for its effectiveness upon springs, fingers, or other 
mechanical parts, it is relatively low in cost. 


Armstrong’s Cork-and-Synthetic-Rubber Composi- 
tions make excellent ring-type seals. These composi- 
tions combine the oil resistance and strength of syn- 
thetic rubber with the true compressibility of cork. 
Under compression, each air-filled cell of cork acts, 
in effect, as a self-contained spring. Constant pres- 
sure is maintained against the moving part without 
extrusion of the sealing medium. 


To insure radial compression when assembled, cork- 
and-synthetic-rubber rings are normally designed 
with the I.D. 14,” scant, the O.D. and the thickness 
I~,” full. These allowances, however, are influenced 
by the size of the ring, the speed of the sealed part, 
and by the pressures involved. 


Shown above in Figure 1 is an application of a 
cork-and-synthetic-rubber ring used as a roller-bear- 












SEND FOR FREE BOOKLET. 


For specification and application 
data on Armstrong’s more than 50 
resilient sealing materials, send for 
a free copy of the latest edition of 
“Gaskets, Packings, and Seals,” 
twelve pages of helpful information. 
Address Armstrong Cork Company, 
Gaskets and Packings Department, 
9506 Arch Street, Lancaster, Penna. 
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ing grease shield. The designer of this unit had first 
specified an impregnated fabric for the shield, but the 
fabric proved to be too rigid. Fabric also was expen- 
sive, for it had to be cut from sheet material. The 
final answer was a lathe-cut ring of Armstrong’s DC- 
100. This oil-resistant material gave the permanent 
resiliency required, was more easily assembled, had 
lower initial cost and had a longer service life. Half 
rings or strips also can be supplied for use in split 
housings as illustrated above in Figure 2. 


While cork-and-synthetic-rubber compositions are 
high-friction materials, binding is easily prevented by 
applying oil, grease, or other lubricants to the ring. 
One lubrication lasts for the life of the seal. Lubri- 
cant can be applied either in your factory or ours. 


Since minor design details often exert great in- 
fluence on the choice of a sealing material, we sug- 
gest that you call in an Armstrong Representative 
before setting up specifications. He’ll be glad to sug- 
gest suitable materials and supply samples for testing. 


If you prefer, send drawings and details directly to 
Armstrong’s Gaskets and Packings Dept. 
You'll find our recommendations unbiased A 
and keyed to good current sealing practice. “Sy 


ARMSTRONG 'S 


GASKETS - SEALS - PACKINGS 


TT ae el tte) ° Cork-and-Synthetic-Rubber Compositions 
Synthetic Rubber Compounds Ld Cork-and-Rubber Compositions 
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Siromberd-Carlson produces 


200-ton Lake Erie Hy- 
draulic Press produc- 
ing telephone Lesions 
handles in the Strom- 
berg-Carlson plant in 
eae New York. 
Many of America’s best- 
known plastic products 
are molded on Lake 
Erie Hydraulic Presses. 
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@ Leading manufac- 
turer of hydraulic 
presses—all sizes 
and types— plastic 
molding... metal 
working... forging 
---metal extrusion 
... processing... rub- 
ber vulcanizing... 
stereotyping ... spe- 


cial purpose. 
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Durez phenolic plastics are inserted 
in the mold. The handset handle fix- 
ture is pre-heated with infra-red lamps. 


threaded brass inserts are installed. 
Cooling shrinks the handset handle 
tightly around the inserts. 


Precision Moldings with 
LAKE ERIE Hydraulic Press 





| Electronically pre-heated pellets of 2 Removing the molded handset handle 





3 While the handset handle is still hot, { Buffing and polishing give the hand- 


ENGINEERING CORP 
BUFFALO, NY. U.S.A. 


ee a 
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and fixture from the Lake Erie Press. 
The handle is molded at 250°F. under 


a pressure of 80 to 85 tons. 


set handle a smooth, gleaming finish. 
The earcap, transmitter and water- 
proof cord are then installed. 


Every detail of design and produc- 
tion of Stromber + telephones 
is performed under rigid quality con- 
trols. Just as Stromberg-Carlson is 

roud of the handsome, compact, 
lightweight and durable telephones 
it produces, so too is Lake Erie 

roud of the fact that its equipment 
is used in the manufacture of these 
quality products...that its equipment 
meets the high production standards 
established by Stromberg-Carlson. 


Presses produced by the Lake Erie 
Engineering Corporation are used 
extensively by leading molders...are 
available in a wide range of types 
and sizes including compression, 
duplex, multiple-unit, laboratory and 
test models. in time you are con- 
templating the purchase of a press, 
be sure to get all the facts about 
Lake Erie presses. In the meantime, 
for reference purposes and your con- 
venience, why not write for Bulletin 
544 illustrating and describing the 
many types and sizes of standard 
presses now available. 





Final assembly of the Stromberg- 

» Carlson telephone...a product noted 
for its uniformity, beauty and dura- 
bility. 


LAKE ERIE ENGINEERING CORP. 


MANUFACTURERS OF 


HYDRAULIC PRESSES AND SPECIAL MACHINERY 


General Offices and Plant: 


878 Woodward Avenue, Buffalo 17, New York 


* 


FELLER ENGINEERING DIVISION 


SPECIALISTS—EXTRUSION AND 
FORGING PRESSES 


1100 Empire Building, Pittsburgh 22, Pennsylvania 
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| The Model MS Alliance Powr-Pakt Motor \ 

| can be mass produced with minor varia- \ 

| tions to meet the demands of specific jobs \ 

| : ; ; i so 2 

| which require a highly efficient miniature \ 
power plant. Operating over a wide ( 
range of AC voltages from 24 to 250 ' 
and frequency of 40, 50 or 60 cycles, this 
compact lightweight motor can be incor- 

porated as the vital power source in all 

kinds of electrical and mechanical devices. 


Here are just a few of the many applica- 
tions which can use the Alliance Model 
MS or one of the other Powr-Pakt motors 
in the Alliance line: 


Electronic, electric, radio and time con- 
trols, radio tuning and turntable drives, 
valve and heating controls, coin operated 
mechanisms, signals, switches, business ma- 


chines and other specialized uses. 
| WHEN YOU DESIGN—KEEP lance 
MOTORS IN MIND 


ALLIANCE MANUFACTURING COMPANY « ALLIANCE, OHIO 
Export Department; 401 Broadway, New York 13, New York 
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HOUSEHOLD APPLIANCE 
HANDLES AND KNOBS 


"* 


Ps 
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\ @ Plaskon urea-formalde- 
hyde and melamine-formaldehyde 
molding compounds offer many 
advantages for economy and eff- 
ciency in electrical manufacturing. 
The molding materials are avail- 
able in a wide range of beautiful 
translucent and opaque colors; they 
have a low power factor, high di- 
electric strength and arc resistance; 
and they do not track after arcing. 
Good dimensional stability is an 
important feature. Other advan- 
tages include hardness, perma- 
nence, resistance to shock, good 
chemical resistance, non-inflam- 
mability, and beauty of colors. 


Your production plans may 
benefit by Plaskon* Molded Color. 
Our experienced field men will be 
glad to help adapt Plaskon mold- 
ing materials to your requirements. 


*Reg. U.S. Pat. Off. 


PLASKON DIVISION 
LIBBEY-OWENS-FORD GLASS COMPANY 
2137 Sylvan Avenue « Toledo 6, Ohio 
Can. Agt.: Canadian Industries, Lid., Montreal. P.Q. 


= PLASHON 


(RADE MARE REGISTERED 


MOLDED COLOR 
















delivers full rated power 
throughout its long and useful life- 


ee TEMPERATURE - RESISTANCE CURVES 


CHROMEL 2° 
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Close-to-constant “Hot” resistance between 700° and 2000° F. 


HROMEL-A, the original Nickel-Chromium heating element alioy, 

is a “natural” for rough, tough resistor wire applications . . . for 

your ranges, heaters, industrial furnaces, etc. It has outstanding durability 

..- often lasting as long as 20 years on some domestic devices .. . and it 
delivers full rated power throughout its useful life span. 


An unusual property of CHROMEL-A that simplifies heating element 
design is its close-to-constant “hot” resistance between 700° and 2000°F. 


This very desirable characteristic . . . of particular importance to users 
cequiring close specifications or extreme accuracy .. . is graphically NICKEL CHROMIUM 
illustrated above in terms of general wire sizes. These curves, repre- Ta 


senting say 16 to 28 gauge wires, show an increase in resistance of around 
7 % over this wide temperature range. 





Our Catalog-M contains much such helpful technical information on the *TRADEMARK REG. U. S. PAT. OFF. 
CHROMEL Alloys and their application. Want a reference copy? 


( 


CHROMEL-A 


Zs maaan °% 
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HOSKINS MANUFACTURING COMPANY + Detroit 8, Michigan 
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SUBSTANTIAL RE- 
DUCTIONS IN BOTH 
eas aay 
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CAPACITOR TYPES 


| T y P / CA é f Compact 


Capacitors for Photoflash 


and Energy Storage Uses 


Sprague Capacitors with Vitamin Q dielectric have led in 
establishing new standards of compactness, light weight and 
dependability for electric flash tube (photoflash) photography. 
Also, they assure outstanding economies and greater efficiency 
for flash welding and time control circuits where duty cycles 
other than those used in photoflash work prevail. Write for 
Sprague Engineering Data Bulletin No. 3205. 


SPRAGUE ELECTRIC COMPANY, North Adams, Mass. 


PIOMEERS OF ELECTRIC AND ELECTRONIC PROGRESS 
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One of the largest placer dredges ever built in the United 

States is intended for tin mining service off the East Indies. 
Massive equipment of this order presents a problem in 
maneuvering, particularly under such variable conditions 

as dredging. Where loads are massive and maneuverability 
tough—the Ward Leonard system of control has always been 
recognized as the only truly dependable means of regulating 
motor speeds. Hence its selection for this particular job. 


Result: highest over-all efficiency under a wide range of severe 
operating conditions. 





WARD LEONARD 


|) “Where Basic Deaigna in Eledtie Coithols 
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Knowing the result you want to obtain with an electric con 






trol, it is often possible to modify a Ward Leonard basic design 
to meet vour specific requirements more efficiently and without 


the usual high cost of a “‘special”’. 


BLUE MEANS - ClO xgincering 


In resistors, rheostats, relays and other electric controls, the 


distinctive blue identifies Ward Leonard ‘‘result-engineering’’. 


Aaa GO SiR Cae aed ee eS 


Please request on business letterhead, mentiontr 


eo 


Mount Vernon, New York © Offices in principal cities of U.S. and Canada 


RESISTORS e¢ RHEOSTATS e+ RELAYS + CONTROL DEVICES 


LITTLE BOLTS 
DO BIG JOBS 


in the 


CONSTRUCTION 
FIELD 






















DID YOU KNOW that Buffalo Bolt 
Company controls the quality of its prod- 
ucts from billet to final threading. 
Illustration shows hot rolled bar starting 
for 10” mill. 


@ Modern scaffolding makes it possible to erect or renovate 
large structures with unbelievable speed, efficiency and safety 
. . . an accomplishment in which small fasteners play a highly 
important part. For it is upon the strength and reliability of 
fasteners such as the special Circle © Bolt illustrated that the 
ultimate utility of the scaffolding depends. 


Circle © Fasteners have a long-standing reputation through- 
out industry for dependability ... for uniform size and strength. 
That’s why you will find Circle © Bolts and Nuts . . . standard 
and special . . . used so extensively on such a wide variety of 
well-known products. 


BUFFALO BOLT COMPANY 


NORTH TONAWANDA, N. Y. - SALES OFFICES IN PRINCIPAL CITIES 
Export Sales Office: Buffalo International Corp., 50 Church Street, New York City 
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There's profitable reading in the 
neoprene notebook! 
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Sanson See for your FREE subscription 
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Here are interesting articles written from the technical 
man’s point of view on the latest designs . . . the newest 
production methods . . . ideas for cutting operating 
costs. Helpful information about the properties and 
uses of neoprene appears in The Neoprene Notebook. 
And each issue adds to a valuable reference volume 
you'll use over and over again. We’ll send you each 
t's punched for easy fling issue free. Just clip out the coupon below and mail 
READ HELPFUL ARTICLES LIKE THESE IN THE ane 

NEOPRENE NOTEBOOK 





CLIP OUT THIS COUPON and mail it to us for your FREE sub- 


Performance in outdooragingtests New gaskets combine properties oe tion to The Neoprene Notebook. You'll profit by the 
shows resistance of neoprene to of asbestos and neoprene for im- latest information on the rubber made by Du Pont. 

sunlight— oxidation. proved heat resistance. 

(Issue No. 35, page 181) (Issue No. 25, page 108) aaa 





cde | 
New resilient machine mountings New aerial cable designs improve ci — | 
isolate unwanted vibrations. electrical service. fr & Co. (Inc.) | 
Nemours 
(Issue No. 19, page 73) (Issue No. 36, page 192) | E. I. du Pont de ; vision F -6 \ 
\ 2 abber Chemicals Divis \ 
Hydraulic hose made of neoprene Roll replacement costs cut by new \ Ru : 98 Delaware k. 
helps make production records. patching material. \ Wilmington Y»°, of The Neoprene Notebooe : 
(I No. 37, 202) (Issue No. 37, e 198) e issues 
ssue No page pag Please send me fre 
\ Position : 
ean 
| Name—— \ 
| diamante ae i. | 
| Firm——— | 
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BETTER THINGS FOR BETTER LIVING 
+ « « THROUGH CHEMISTRY REG. U. 5.-9aT. OFF 
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HERE'S HOW 
TO MAKE IT EASY... 


Delco motors, in whatever appliances 
they drive, do their work without labor- 
ing—because they are engineered to 
meet the torque and service require- 
ments of each specific application. 
Many of the leading makers of refriger- 
ators, washers, ironers, stokers, oil 
burners, air conditioners and other 
appliances specify Delco motors — 
because they know they can depend on 
Delcos for long, effective, trouble-free 
service. Millions of appliance users 
know that, too . . . and when they buy 
additional appliances, “It’s Delco- 
powered” is a powerful sales talk all by 
itself . . . Delco motors are built in 
sizes from % to 50 h.p. Delco Products 
Division, General Motors Corporation, 
Dayton, Ohio. 
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‘DELCO MOTORs 


Leading Appliances 





Turning a shatt is work | 























Power America’s 
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Assembly is illustrated full scale. 
Brass screws and nuts bolt the 
flanges; brass terminal fittings hold 
the shielded leads; and because the 


base metal is copper, the cadmium 


plating is on to stay. 
























COPPER AND BRASS 


To the Guyer Metal Products Corp., of Chicago, IIl., the 


answer was simple . . . or relatively so, considering the com- 


plexity of the housing and the close dimensional tolerances 
required. 

Anaconda Electrolytic Copper strip was used because of 
its ready adaptibility to cold working and the accurate gage 


of the metal furnished. 


“A” shows the first blank and draw operation. A series of 
reducing operations resulted in “B”. Next, the body, “C” 
was stamped—and this part was used for both halves of the 
assembly, “D” and “E”’,, with variations in the form and the 


number of perforations. 


Next time you meet up with a problem in metal forming, 
take time out to consider; 1: the versatility of copper and 
its alloys, brass, bronze and nickel silver; 2: the accumu- 
lated wealth of metal-working experience available to you 
through our Technical Department. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 








MOST VERSATILE 
OF ALL COMMERCIAL METALS 


And today, through modern metallurgy, that 
age-old versatility of copper alloys is en- 
hanced in several ways...by combining a 
number of desirable properties in a single 
alloy ... by widening the choice of materials 
for ordinary and specialized uses . . . by as- 
suring products that give unexcelled per- 


formance under a wide variety of service. 


“ie 


EOuDA 
Sruaconda COPPER and BRASS 





The American Brass Company produces 


Anaconda Copper and Copper Alloys in 
practically all commercial forms; also in 
special shapes and die pressed forgings. 
Whether your requirements are large or 
small, the personnel of Company Ware- 
houses, District Offices and Anaconda Dis- 


tributors will be glad to serve you. artis 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada:Anaconda American Brass Ltd., New Toronto, Ont. 
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Up to the Minute Data 


on Vitreous Enamel 


Resistors 


HAT types of vitreous enamel resistors can you get 
from Mallory? What do they offer in quality and con- 
struction? What are their sizes and wattage ratings? 


This newly published booklet tells you everything you want 
to know—tells it with charts, pictures, diagrams and speci- 
fications. It shows that the line is more complete than ever 
before, including standard fixed tab, adjustable and ferrule 
types, the famous RN fixed resistors that withstand the 
severest tests yet devised. 





Mallory Resistors Ovens are the most 
Most of the resistors listed are available through conven- modern in this country. Here, where facili- 
i oe tie: vailab large scal tion, 
iently located Mallory distributors, who can meet your re- ico are avaitabte for lange scale production 
a - : : enamel is applied in even thickness to 
quirements promptly. Special orders are handled by our — insure maximum protection to winding 
plant in Indianapolis, where engineering assistance is — a guarentee unifere Lens 
> aus fi . 
available, too. Write direct for a copy of the booklet— 


ask for Form No. VER-1146. 


M ALL OR : RES ISTOR Ss 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Class 8501 
Type PO-3 
A.C. Switch- 
ing Relay 





| APPLICATION «¢ Switching relays are used to 
| set up complicated control circuits, pilot larger 
contactors or motor starters, energize pilot lights 
or audible signals, isolate low voltage control 
circuits and occasionally to start or stop very 
small motors having integral overload protection. 


CHARACTERISTICS « They must be extremely 
compact, relatively inexpensive, rapid in re- 
sponse, dependable over long periods of oper- 
ation, flexible, easily installed, and have com- 
paratively low magnet coil demand. 


Class 7001 
Type PO-3 
D.C. Switch- 
ing Relay 


Both A.C. and D.C. relays N 
have magnetic actuators 
of similar design and sim- 
ilar contact mechanisms. 


SQUARE D’s DESIGN has all these desirable 
characteristics. It is mounted and wired from 
the front and requires no extra space for elec- 
trical or mechanical clearances; is made up of 
standard parts; has short stroke and straight line 
action; utilizes one, two or three individually- 
enclosed snap-action contacts of double-throw 
construction; can be readily converted to meet 
job requirements; comes with either A.C. or D.C. 
magnetic actuators of similar design. Relays 
are furnished either open-type or in a 

Type I general-purpose enclosure. 




















CONTACT MECHANISM CONSTRUCTION 


Simple operating mechanism with alloy leaf springs separate from con- 
tact blade ... Stainless steel compression-return spring . . . Husky case of 
highly arc-resistant melamine ... Separate normally-open and normally- 
closed circuits with double-break silver contacts... Four No. 6-32 binder- 


head terminal screws. 


MILWAUKEE 














COMPANY 


LOS ANGELES 


SQUARE 


DETROIT 















i r 
Using a magnetic actuator with one ° 
lf-contained contact mechanisms 
and break type 






more se 
of the quick-make 










i. Ge Self-contained contac 
on mechanisms of the quick- 
’ make and break type— 
one, two or three per A.C. 
A.C. Magnetic Actuator with 


D.C. Magnetic Actuator interchange- 
D.C. actuyator. A : ; 
contact mechanisms removed. * a able in mounting with A.C. 






















1 Pole, Double 
throw, D.C. Class 
7001 Type PO-1 








is a characteristic of growing im- 
portance in the field of automatic control. Use of an A.C. 
or D.C. magnetic actuator of similar design with one, two 
or three self-contained contact mechanisms, each having 
one normally-open and one normally-closed contact, results 
in a switching relay to meet nearly all requirements. Actu- 
ators (carried in stock) with only one contact mechanism, 
; may be readily converted to additional poles by installa- 
tions of either one or two additional standard contact 
mechanisms, also from stock. Contact mechanisms are 
easily and quickly renewed in the field with a minimum 

of expense. 


2 Poles, Double 
throw, D.C. Class 
7001 Type PO-2 


CONTACT RATINGS 





3 Poles, Double 
throw, D.C. Class 
7001 Type PO-3 


Write for complete details 
on Type P Switching Relay. Address 
SQUARE D COMPANY, 4041 N. Richards 
Street, Milwaukee 12, Wisconsin. Or ask 
your nearby Square D Field Engineer. 
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@ BUILT BY THE MASTER ELECTRIC CO. 





| Master Motors 


Do it on SKF Bearings! 


: adv ages, these factors en- 
: 1/10 to 1/100 h.p. outstanding ite NS ncaa 
ecrigetiggtir ear adie ranging up to able them to ho anufacturers everywhere. 
ccna ae have the right of leading motor ma > on a bearing is the 
. ne oO 3 ; - k 66 g 
432 to 1, Master Gearm “he bearings The trademar ance. 6267 
bearings in the right oe 1 snails signal for dependable perform 
Ball Bearings, OF ©" Sa a ING. 
a vor life .. . maintain the original settin§ = no 6 T NDUSTR IES, Pa 
motor . 11 smoothly, quietly c .+ & Erie Ave., Philadelphia 32, . 
of the gears. - - oe d to many other Front St. ) 
», Adde o ; 
and dependably. - 


BALL AND ROLLER 
BEARINGS 
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on Type P Switching Relay. Address 
SQUARE D COMPANY, 4041 N. Richards 
Street, Milwaukee 12, Wisconsin. Or ask 
your nearby Square D Field Engineer. 


SPECIFY. SMALL GEARS FOR 
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If there was ever a place to gct better Small Gears, 
this is it!. . and for very good reasons, too. 
Throughout a quarter century of intensive spe- 
cialization . . years of constant research and prog- 
ress .. we've developed the art of engineering 
and producing Fractional Horsepower Gears to a degree of per- 
fection generally considered impossible a short time ago. 


When you specify “G.S.” for instance, you employ extensive fa- 
cilities and an experienced organization of Small Gear Craftsmen. 
They can lend you valuable aid, not only in turning out uniform 
production runs, but also in establishing the one best design for 
the job the gear has to do. So. . whatever the problem . . put it up 
to a G.S. Engineer! Let him help you achieve the finest performance 
you've ever known from a Fractional Horsepower Gear! Ideas, 
information and cost estimates are yours for the asking. Will you 
write or phone us today? 
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CORRECT DESIGN 
EXTREME PRECISION 


UNIFORM QUALITY 
DEPENDABLEPERFORMANCE 
ECONOMICAR PRODUCTION 
EFFICIEN VICE 


SEND FOR OUR 4-PAGE BULLETIN 


The G.S. Bulletin describes many 
different types and applications of 
G.S. Small Gears. Please ask for a 
copy on company stationery. 
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Which G-E insulating varnish for your job? 


WHY G-E INSULATING 
VARNISH 9935 WAS 
aNd) aS 
YPTHU THe ae) 





Here Are a Few of the 
Many G-E Varnishes Designed for 
Specific Types of Applications 


@The fractional horsepower motor in this vacuum 
cleaner required an insulation with high bonding 
strength—insulation that was tough and durable, re- 
sistant to dust, heat, and mineral oil. 

That’s why General Electric varnish specialists 
recommended G-E Clear Baking Varnish 9535—a 
varnish formulated to meet just such requirements. 

Whatever your insulating problem, there’s a General 
Electric varnish specially designed to meet your. par- 
ticular needs. General Electric offers a complete line of 
insulating materials. And G.E.’s Quality Control 
methods keep every shipment uniform. 

You can get full details on General Electric Insulating 
Varnishes by calling your local General Electric Mer- 
chandise Distributor. Or write Section RIMA-678, 
Resin and Insulation Materials Division, Chemical 
Department, General Electric Co., Schenectady 5, N.Y. 


GENERAL @ ELECTRIC. ~ 


CD47-110 
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OW MUCH STEEL do you have to have around 
H the balls in a ball bearing to do the job you're 
buying it for? That’s a lot bigger than any $64 ques- 
tion to any manufacturer who’s out to keep his 
product competitively light, compact and economical. 


Fafnir’s got the answer . . . a whole series of 
answers. They've been working on this question for 


years ... slicing off excess weight, useless bulk, un- 


heavy 






light 





extra light 


for same shaft size 














necessary cost. They’ve developed series after series 
of bearings ... to carry ton loads or to transmit the 
impact of a cat’s whisker . . . to handle the terrific 
peripheral speeds of modern machine tool spindles 


or to glide gently at the touch of a finger. 


That's Fafnir’s job... to help you get all the ball 
bearing smoothness and stamina you need at the 
lowest price in pounds, inches and dollars. There’s 
a Fafnir engineer ready to go to work with you on 
your new machine or equipment. The Fafnir Bearing 
Company, New Britain, Conn. 

BALL 


FAFNIR ux... 


MOST COMPLETE LINE IN AMERICA 
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a MICRO Explosion-Proof Switch 










MICRO Explosion-Proof Switch 
Type EX-AR with Roller Arm. 


















MICRO Explosion-Proof Switch 
Type EX-Q with Plunger. 


€ 


Characteristics 


(at the roller and at 90° angle 
with arm) 





Characteristics 


Operating Force. .3 ibs., mox. 
Release Force... .% tb., min. 


Operating Force. 2 to 1% Ibs. Pretravel.......544 in., mex. 
Release Force....% Ib., min. The plunger may be pretrav- 
Pretravel........742 in., max. eled to 0.020 in. from the op- 
The roller may be pretraveled erating point without preload- 


te 42 inch from the operating 
point without preloading the 
Basic Switch. 

fravel more than 90 degrees. 


Movement Differential . . . 


ing the Basic Switch. 
Overtravel..... V6 in., min, 
Movement Differential... 


Net Weight..........2.4 ibs. 
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The above drawing shows, in dotted outline, the application of the 
No. 12-10038 mounting bracket and indicates the relationship of its 
mounting holes to the tapped mounting holes in the switch case. 
This mounting bracket and the screws for attaching it to the housing 
are furnished with each switch. 


The mounting bracket may be used on any of the four mounting 
faces or the switch may be used without the bracket. 


The above drawing shows, in dotted outline, the application of the 
No. 12-10038 mounting bracket and indicates the relationship of its 
mounting holes to the tapped mounting holes in the switch case. 
This mounting bracket and the screws for attaching it to the housing 
are furnished with each switch. This bracket may be used on the end, 
back, or bottom of the housing. 


Mounting bracket No. 12-10039, which must be purchased separ- 
ately, is available for mounting from the plunger face of the housing. 


ADJUSTABLE ROLLER ARM TYPE EX-AR 
MICRO EXPLOSION-PROOF SWITCH 





FEATURES OF EXPLOSION-PROOF SWITCHES 


The housing walls are tested un- 
der hydraulic pressure to with- 








stand four times the pressure ob- 
served on explosion tests. While 
the assembly is not entirely 
sealed, the path between the 
cover and the case and along the 
actuator bearings is of sufficient 
length that hot gases of an ex- 

losion within the housing will 
i. cooled below the kindling 
temperature before they reach an 
outside explosive atmosphere, 





The roller arm actuator is adjust- 
able to any point in 360 degrees. 
90 degrees overtravel is also avail- 
able. To adjust the, operating 
position of the roller assembly it 
is Only necessary to loosen the 
locking nut and turn the adjust- 
ing screw, to locate the arm at 
the desired position. The roller 
is Of nonsparking material and 
rides on an oil-impregnated 
bronze bearing. 


MADE WITH THE KNOW-HOW BEHIND MILLIONS OF PRECISION SWITCHES 
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For equipment to be used near paint, varnish, starch, 


pyroxylin, chemicals, flour, oil or other explosive materials 


@ The MICRO Precision Switch line offers an Expiosion- 
Proof Switch for use in explosive atmospheres. These 
switches have closely held operating points and small move- 
ment differentials, and are used as limit, safety, control and 
interlock switches on equipment used in hazardous atmos- 
pheres around paint, varnish, starch, pyroxylin and chem- 
ical factories, flour mills and oil refineries. They fulfill re- 
quirements where unprotected switches are not acceptable. 


The explosion-proof switch with roller arm actuator is de- 
signed to operate by fast cams and slides. The roller arm 
actuator is die cast and secured to the operating shaft by an 
adjusting screw, through which 360 degrees of adjustment is 
available. The roller is nonsparking alloy of high concen- 
tricity and has an oil-impregnated bronze bearing. Housing 
walls are tested under hydraulic pressure to withstand four 


times the pressure observed on explosion tests. 


MICRO Explosion-Proof Switches are Underwriters’ ap- 
proved for hazardous atmospheres Class 1, Groups C and D 
and Class II, Group G. This includes vapors of ethyl ether, 
gasoline, petroleum, alcohol, acetone, lacquer solvent, natu- 
ral gas, and atmospheres charged with grain dust. 


The complete line of MICRO Precision Switches is made 
with 3,365 varied characteristics of housings, actuations, 
shapes, sizes and electrical characteristics. They provide the 
solution to thousands of electrical switching problems. They 
add safety features to equipment and act as interlock and 
limit switches. When used to make equipment automatic 
they save time and step up production. 


Forcomplete details covering MICRO Precision Switches con- 
tact the nearest branch or sales representative as listed below. 


On equipment not subjected to immersion but exposed 
. to splashing of liquids the MICRO Splash-Proof Switch 
solves an electrical switching problem. This switch is 
available with plunger actuator and with roller arm actu- 
ator as shown, which can be operated by fast cams and 
slides. This switch in turn serves as an interlock, limit or 
safety in the same manner as other MICRO Precision 
Switches but is protected against the splash of liquids. 
If you have an electrical switching problem where liquids 
or coolants are present it will pay to consult a MICRO 
engineer regarding the MICRO Splash-Proof Switch. 


CHARACTERISTICS 
Roller Arm (OP-AR) Plunger (OP-Q) 


Operating Force. ..% to 1% lbs. 3 Ibs., max. 
Release Force... .. Y% |b., min. ¥% |b., min. 
Prewavel........; Y% in., max. 54 ih., max. 
Overtravel........not more than 90° % in., min. 


Movement 
Differential... .. 0.007 in., max. 0.004 in., max, 
Net Weight....... 2.5 Ibs. 2.4 lbs. 


TPM 


Sey. 
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CHICAGO 6...... 308 W. Washington St. 





WEP UF con eeseses 10] Park Avenue 
CLEVELAND 3........ 4900 Euclid Avenue 
LOS ANGELES 14...... 1709 West 8th St. 


BOSTON l6scccccceeel2d Newbury Street 


This MICRO Precision Switch is Used Where Subjected 
to splash of oil, water, coolant or similar liquids 
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FREEPORT, ILLINOI 


MICRO SPLASH-PROOF SWITCH 


TYPE OP-AR 
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SALES REPRESENTATIVES 
PORTLAND, ORE..... 917 S. W. Oak Street 
DE Bien edie cs 2502 McKinney Ave. 
— ERP eee 1218 Olive Street 
TORONTO, Ontario, Can..eee.3) King Ste, 
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Pie PNEUMATIC 


HARDENED TOOL STEEL 
CRIMPING JAWS 


INTERCHANGEABLE HEAD 


This remarkably efficient new AMP 
development combines the facility and 
“handiness” of AMP Hand Tools with 
the precision, uniform pressure and 
high speed of a power press. 


Here is a real production tool — small 
enough to use in “tight” places and 
light enough to operate all day without 
fatigue—which installs AMP Solderless 
Terminals as fast as an operator can 
insert the wire and pull the trigger. /t 
takes only 28/100 of a second for the 
complete crimp cycle ! No highly-skilled 
labor is needed—anyone can operate it. 
The AMP Pneumatic Hand Tool is de- 
signed for use on wire sizes 22 to 14. 
Crimping jaws of tool steel, hardened 
for long wear, gre available for the 
various types of AMP terminals and are 
readily interchangeable for quick 
changeover from one type to another. 


TRIGGER ACTION 


Each set of jaws accommodates a num- 
ber of wire sizes, keeping tooling costs 
at a minimum. Exclusive AMP toggle 
action provides 2000 Ibs. crimping 
pressure from 85 Ibs. air pressure with 
extremely low air consumption. It's safe, 
too—the seamless air cylinder has a 
safety factor of over 300% by actual test. 


For small areas, for “hard-to-reach” 
jobs, for production line assembly, this 
versatile AMP tool sets new standards 
of speed, economy, and convenience. 


Compare the AMP Pneumatic with your 
present equipment. Check its speed 
against your present production rates. 
Note its simplicity and convenience, and 
how easily you can fit it into your pro- 
duction set-up. And remember, it elimi- 
nates solder, flux, complicated inspections 
and the need for highly skilled labor. 


AIRCRAFT-MARINE PRODUCTS Inc. 


1504 NORTH FOURTH STREET, HARRISBURG, PA. 


In Canada: F. MANLEY CO., 82 Adelaide Street E., Toronto, Ont. 


































CAST ALUMINUM 
“PISTOL GRIP” HANDLE 


AIR CYLINDER WITH 


SI 300% SAFETY 
™ FACTOR 





Consider your savings—and 
standardize on the AMP Pneu- 
matic Hand Tool for better, 
faster, cheaper, electrical con- 
nections. 


Write today for full informa- 
tion and prices. 
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WHERE THERE’S A WILL = 
theres a way 
TO CUT COSTS ath 



















Ir YOU ARE REALLY TRYING to cut costs and improve 
performance at the same time, specify FORMETAL. Through the exclusive qualities of 
these bushings and bearings, you can produce savings in materials and in operating costs. 


For example, in.a FORMETAL Bushing you can use a thinner wall to provide the same 
strength as the thick wall of an ordinary bushing. You can select a higher Rockwell hard- 
ness without loss of machinability. You can have a custom-made oil groove, vital to long, 
smooth performance, engineered to your particular need. 


Yet with these and many other advantages, FORMETAL bushings and bearings, whether 
made of bronze, steel, or alloy to your specification, cost you no more than ordinary types. 
If you are an engineer or buyer of bushings, bearings, or spacer tubes, write for the free 
new catalog. You'll want it for constant reference! 


To get your products really rolling... vse FORMETAL! 
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National Formetal Co., Inc. 6611 Metta Ave., Cleveland 14, Ohio 
1 Please send free copy of your new catalog. 
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NATIONAL FORMETAL CO., INC. — 


ESTABLISHED 1919 (aes. | NAME...... creececsencerenceserconseeseerwcce 
Manufacturers of “Superformed” Bushings and Bearings ... and Spacer Tubes se Mera ee ae 





6611 METTA AVENUE + CLEVELAND 14, OHIO 
Offices in DETROIT ¢ CHICAGO » NEW YORK « LOS ANGELES ¢ INDIANAPOLIS | ADDRESS...............-..----2-2-----+- seeeee 


CITY end STATE. «........2.2500 cccccccccccccce 
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There are still millions of dollars worth of 
\ war surplus transmitters, receivers, tubes and 
various other types of electronic equipment 
being offered for sale to manufacturers, job- 
bers and wholesalers. 












nity to take advantage of these bargains. All 
you do is contact one of War Assets Adminis- 
trations approved distributors and learn what 


\ This may be your once-in-a-lifetime opportu- 







is available. 





For your convenience we are listing the names 
and addresses of those companies appointed 
to serve you. They will be happy to quote 
items, price and delivery. Just call, write, or 
phone and see how you can “Save with Surplus.” 
















Offices located at: Atlanta + Birmingham + Boston + Charlotte - Chicago 
Cincinnati « Cleveland +« Denver + Detroit « Grand Prairie, Tex. » Helena 

Houston « Jacksonville » Kansas City, Mo. « Los Angeles - Louisville « Minneapolis 

Nashville « New Orleans « New York + Omaha « Philadelphia + Portland, Ore. 

Richmond « St. Louis + Salt Lake City « San Antonio + San Francisco « Seattle » Spokane « Tulsa 
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American Condenser Co. 







4410 No. Ravenswood Avenue 
Chicago 40, Illinois 


Automatic Radio Mfg. Co., Inc. 
122 Brookline Avenue 
Boston 15, Massachusetts 


Belmont Radio Corporation 
3633 So. Racine Avenue 
Chicago 9, Illinois 


Carr Industries Inc. 
1269 Atlantic Avenue 
Brooklyn 16, N. Y. 


Communication Measurements 
Laboratory 

120 Greenwich Street 

New York 6, New York 


Cole Instrument Co. 
1320 So. Grand Avenue 
Los Angeles 15, California 


Electronic Corporation of America 
353 West 48th Street 
New York 19, N. Y. 


Electro-Voice, Inc. 
Carroll & Cecil Streets 
Buchanan, Michigan 


Emerson Radio & Phonograph Corp. 


76 Ninth Avenue 
New York 11, N. Y. 


Essex Wire Corporation 
1601 Wall Street 
Ft. Wayne 6, Indiana 


General Electric Company 
Building 267, 1 River Road 
Schenectady 5, New York 


General Electronics Inc. 
1819 Broadway 
New York 23, N. Y. 


Hammariund Mfg. Company, Inc. 
460 West 34th Street 
New York 1, New York 


Hoffman Radio Corporation 
3761 Scuth Hill Street 
Los Angeles 7, California 


Hytron Radio & Electronics Corp. 
76 Lafayette Street 
Salem, Massachusetts 


Johanns & Keegan Inc. 


62 Pearl Street 
New York 4, N. Y. 


E. F. Johnson Company 
206 Second Avenue, S. W. 
Waseca, Minnesota 


National Union Radio Corporation 
57 State Street 
Newark 2, New Jersey 


Navigation Instrument Co., Inc. 
P. O. Box 7001, Heights Station 
Houston, Texas 


Newark Electric Co., Inc. 
242 West 55th Street 
New York 19, New York 


Radio Parts Distributing Company 
128 W. Olney Road 
Norfolk 10, Virginia 


Smith-Meeker Engineering Company 
125 Barclay Street 
New York 7, N. Y. 


Southern Electronic Company 
611 Boronne Street 
New Orleans, Louisiana 


Standard Arcturus Corporation 
99 Sussex Avenue 
Newark 4, New Jersey 


Sylvania Electric Products, Inc. 
Emporium, Pennsylvania 


Technical Apparatus Company 
165 Washington Street 
Boston 8, Massachusetts 


Tobe Deutschmann Corporation 
863 Washington Street 
Canton, Massachusetts 


Tobe Deutschmann Corporation 
6919 San Fernando Rd. 
Glendale, California 


Tung-Sol Lamp Works, Inc. 
95 Eighth Avenue 
Newark 4, New Jersey 


W & H Aviation Corporation 
Municipal Airport 
Rochester 3, New York 
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| Motors 
Standardized? 


Maintenance men 
say, “NO!” 





Fairbanks-Morse 


A name worth remembering 








WipELy experienced electrical equipment 
maintenance men know that motor stand- 
ardization stops with mounting dimensions 
... that motors are far from standardized 
in their ability to stand up under trying jobs. 


They know, for example, that Fairbanks- 
Morse motors have an exclusive combination 
of features that add up to extra stamina: 
Prewound stators with long-lived insula- 
tion. Indestructible Copperspun rotors. 
Crossflow ventilation that bans hot spots. 
Protection in any mounting position from 
falling objects and dripping liquids. 


For full information on motors that boost 
production and cut power costs, write Fair- 
banks, Morse & Co., Chicago 5, Illinois. 





Diesel Locomotives + Diesel 
Engines - Generators » Motors 
Pumps + Stokers - Magnetos 
Scales « Railroad Motor Cars and 
Standpipes + Farm Equipment 
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Type SK 


The SK relay for DC is an improved 
version of the small telephone types. 
As the illustration above indicates 
although the SK occupies as small 
an area as most relays of this type 
it features a larger coil. Another plus 
feature of the SK is the novel hinge 
arrangement which improves the mag- 
metic circuit. Various arrangements 
and several types of insulation are 
available. Normal power rating .500 
watts. Contact rating is 1 ampere at 
24 volts DC or 115 volts AC, non-in- 
ductive. Approximate maximum weight 
2-1/8 ounces. Length 1-19/32” Max- 
imum height 1-17/32”. Width 31/32”. 


The AS single pole relay is a small, 
light, medium power relay. It has a 
nominal power rating of 1 watt. The 
AS is insulated from the frame. An- 
other version, the AR, is alike in all 
characteristics except that it is 
grounded to the frame. The AS has 
many applications in all types of con- 
trols and is available in AC or DC. 
Contact arrangement is normally 
open, normally closed or double 
throw. Contact rating is 5 amperes at 
24 volts DC or 110 volts AC non- 
inductive. Weight 50 grams. Length 
1-5/8”. Height 1-3/16”. Width 15/16”. 


Type B 


The B is a single pole sensitive type 
relay particularly adaptable to ap- 
plications where the source of power 
is limited. The base is of wax im- 
pregnated molded bakelite. Contact 
gop and spring tension are adjustable 
in the field. The magnetic structure 
of the B relay is a special heat 
treated alloy. Nominal rating .012 
watts. Available AC or DC. Contact 
arrangement normally open, normally 


closed or double throw. Contact rat- — 


ing 2 amperes at 24 volts DC or 5 
amperes at 115 volts AC. Weight 7 
Length 2-3/4”. Height 1-3/4”. 

/8”. 


The F relay is a single pole relay 
for DC particularly adaptable in ap- 
plications where space is limited. 
Bakelite insulation is used. May be 
supplied with other contact combina- 
tions. Silver is standard contact ma- 
terial, alloy contacts can be substi- 
tuted. Contact rating is 3 amperes 
at 24 volts DC or 115 volts AC non- 
inductive. Nominal power rating is 
-750 watts. Weight 1-7/8 ounces. 
Length 1-3/32”. Width 1-3/16”. 
Height 1-11/32”. 


Type BO 


The BO relay is an all purpose, in- 
dustrial type relay. Like other Allied 
types it is ruggedly designed, yet 
features compactness and minimum 
weight. This relay utilizes molded 
bakelite insulation throughout. The BO 
can be furnished for AC or DC double 
pole normally open, normally closed, 
double throw. Nominal rating 2.5 
watts. A three and four pole combi- 
nation is available which is known 
as the PO 9 and PO 12. Contact rat- 

15 amperes of 24 volts AC or 110 
volts DC, non-inductive. Weight 4 oz., 
Length 1-5/8”. Height 1-7/8”. Width 
1-13/32”. 


The Type UB relay is an improved mul- 
tiple-type relay which has many ap- 
plications because of its ruggedness 
and ability to -operate even under 
severe service requirements. The UB is 
available with a number of contact 
arrangements up to 4 pole double 
throw and is available in either AC 
or DC. Nominal power rating is ap- 
proximately 2-1/2 watts, depending 
on the pile-up arrangement. Standard 
contacts are rated at 15 amperes at 24 
volts DC or 115 volts AC non-inductive. 
— # 6 ounces. Length 2-9/16”. 
Height 2-11/16”. Width 1-1/16”. 
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2 East End Avenue, New York 21, 
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for SPECIALIZED MACHINERY 


... Springs made by Wallace Barnes are job-engineered— 
appraised for those specifications which, if not properly 
anticipated, may result in extra operations which naturally 
means extra cost. By use of specialized departments, in- 
genious machines and toolmakers with experience and im- 
| agination, operations are reduced to a minimum consistent 
with quality and quantity desired. Wallace Barnes job-en- 
| gineering, working simultaneously with your design-engi- 
| neering, should result in the greatest production economy 
| and the best spring for your purpose. 


| Ubbbace Burnes SPRINGS 


SMALL ee * WIRE FORMS * HAIRSPRINGS * COLD ROLLED SPRING STEEL 
} 


a 


ere 


WALLACE BARNES COMPANY 





BRISTOL, CONN 


DIVISION OF THE ASSOCIATED SPRING CORP. 
AND IN CANADA, THE WALLACE BARNES CO., LTD., HAMILTON, ONTARIO 


54 ELECTRICAL MANUFACTURING 








Something new under 


the SUN trade-mark! 








The Sun Oil Company invites immediate inquiries 
on two new, high quality microcrystalline waxes— 
SUNWAX 1290 Brown and SUNWAX 1290 Yellow. 

These new Sun waxes were developed for use in the 
paper-impregnation, packaging, electrical, electronic, 
paint and chemical industries . .. wherever resiliency, 


high melting point, and high resistance to shock or 


onoco> SUN 


UNWAX 


shattering are required. They are tenacious and uni- 
form in physical characteristics. Approximate speci- 
fications for both types are: 
MELTING POINT (ASTM D127-30) —175°-185°F. 
PENETRATION (ASTM D5-25)—15 MAX. 
For full information call your nearest Sun office or 


write Dept. EM6, Sun Oil Company, Philadelphia 3, Pa. 


INDUSTRIAL PRODUCTS 










TURBINE BLADES 
— thin aud stroug 








The fluid drive turbine, illustrated, is an interesting ex- 
ample of a one step operation from raw material to nearly 
finished part. The turbine blades are thin and strong. The 
body is both housing and pulley. 


For metal parts and mechanical devices used in large 
quantities the die casting process often offers outstanding 
advantages and economies. 


MADISON-KIPP CORPORATION 


214 WAUBESA STREET, MADISON 4, WISCONSIN, U. S.A. 
ANCIENS ATELIERS GASQUY, 31 Rue du Marias, Brussels, Belgium, sole agents for 
Belgium, Holland, France, and Switzerland. 


WM. COULTHARD & CO. Litd., Carlisle, England, sole agents for England, most European 
countries, India, Australia, and New Zealand. 
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-Ankoseal 









_ unfailing service is a prime requirement for 
industrial control cables, telephone cables, radio control 
cables, television cables and power cables. Ankoseal offers 
special protection for these types of cable against the rav- 
ages of fire, because it will not support combustion. 


Because it chars, but does not readily drip or run from the 
cable when placed in direct flame, it often affords dielectric 
protection to vital circuits until replacements can be made 
in case of flash fires from short circuits, spontaneous combus- 
tion, or from other causes. 


Ankoseal has many other desirable qualities — including 
resistance to a variety of other destructive agents, unusual 
flexibility, long life and versatility. 
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A FAN is no better than the balance of its blades. 
Full air volume — quiet operation — smooth run- 
ning — long life ... all depend upon how well 
balanced is the blade. 


Burden Blades are scientifically balanced—by an 
entirely new and exclusive electronic balancer 
perfected by Burden engineers. All guess work is 
eliminated. Any dynamic or static vibration is 
corrected by means of the Burden balancer be- 
fore each propeller leaves the assembly line. 


When you use Burden Blades, you use balanced 
blades that give the utmost in efficient operation 
with less operative horse power. 


Write Now for New Burden Literature 


MPANY 





1000 N. ORANGE DRIVE - LOS ANGELES 38, CALIF. 


SILVER BROTHERS CO. 


| 
j 
| 
i Canadian Representative: 








7-11 Mary Street Hamilton, Ontario 
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TO HELP YOU PLAN AND SPECIFY 


The Rome Cable Manual of Technical Information 





Dies Cable has long recognized the need for 
technical service to the electrical industry ... 
service based on competent research and engi- 
neering development, involving sound application 
of the best in wire and cable design and use. 

As a further service to the cable engineer and 
user, the Rome Cable Manual is offered as a com- 
plete and up-to-date compilation of technical data. 
To the engineer and wird man in the field it will 
be an invaluable working tool. Published in handy 
pocket size, it consists of over 250 pages of help- 


ful, time-saving tables, data, and calculations. 
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PARTIAL LIST OF MANUAL CONTENTS 


WIRE & CABLE TECHNICAL TABLES—Current Carrying Capaci- 
ties, Voltage Ratings, Test Voltages, Shielding Practices, Insulation 
and Sheath Characteristics, Conductor Assemblies, Weatherproof 
Wire Data, Aluminum and Steel Data, Portable Power Cable Data. 


ENGINEERING CALCULATIONS — Overhead Line Calculations, 
Electrical Line Constants, Geometric Factors, Electrical Calcula- 
tions, Installation Practices, Cable Design Data, Performance 
Data, Reel Capacities. 


AUDIO AND RADIO FREQUENCY WIRE AND CABLE DATA—Per- 
formance Data, Transmission Properties of Telephone and Radio 
Cables, Audio and Radio Frequency Data, Standard High Fre- 
quency Cable Characteristics, Line Constants, Design Formulae. 


NATIONAL ELECTRICAL CODE DATA—Dimensions, Cable Types, 
Current Carrying Capacities, Conduit Fill, Voltage Drop Tables. 


PROPERTIES OF MATERIALS—Conductor Materials, Resistance 
Metals and Alloys, Insulating Materials, Temperature Classifications. 


GENERAL TECHNICAL INFORMATION—AC and DC Formulae, 
Connection Diagrams for Motors and Transformers, Motor Ratings, 
RMA Color Codes, Power Factor Correction Data, Humidity 
Tables, Frequency Spectrum, Thermocouple Data, Miscellaneous 
Technical Tables. 


CONVERSION TABLES—Common Units of Measurement, Power 
Ratios, Decimal Equivalents, Hardness Tables, Temperature, 
Frequency, Weights and Measures. 


MATHEMATICAL TABLES—Functions of Numbers, Logarithms, 
Hyperbolic Functions, Trigonometric Functions, Integrals, 
Bessel Functions. 


Manuals are available at $2.50 per copy. Please 
send check or money order. Use coupon below. 


DEPT. EM - ROME CABLE CORP. 
ROME, NEW YORK 


I am enclosing $ (check) or (money order) for copies of the 


l 
l 
Rome Cable Manual of Technical Information at $2.50 each. Ship to: | 
| 
| 
| 
| 
| 


Title sia leanings cae 
Firm 


Street & Number 


| 
| 
| 
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LAMICOID (NEMA Grade xx) 





Since the dielectric strength of a ma- 


terial varies with changing conditions, 
standard test procedures for the applica- 
tion of voltage have been established by 


the American Society for Testing Ma- 
One of 


method, is discussed here. The step-by- 
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Test Control Panel and Transformer 
Photo Courtesy American Transformer Co. 
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Insulation, due to the many variables in its make-up and to its inherent 





physical characteristics, is the most vulnerable component in electrical equip- 


ment. Thus its importance as an integral part of the design cannot be 


overstressed. 


The dielectric strength of an insulation is comparable to the tensile 


strength of a structural material, since both represent the maximum stress 


value that can be imposed without breakdown. In the case of electrical insula- 


tion, 


however, 


it is the resistance to potential gradient (electrical stress) 


rather than toa mechanical force that is important. Numerically, this dielectric 


strength value, usually given in volts per mil (1 mil= 


001”), is not strictly 


a constant since it depends on the material and thickness as well as on test 


methods and conditions. 


Thickness 
In Inches 


.015 and over 


16 10 1/8 


003 


Hi} EMPIRE black bias-cut tape d 
i |  *All tests made in accordance with ASTM Methods 














For instance, dielectric strength is in- 
Dielectric Strength fluenced by the duration and rate of rise of 
| Volts/mil 2 : 
| ASTM Short-Time electrical stress, plus such other factors as fre- 
| Method* ; 4d 
{—_ —| quency, temperature, ambient conditions and 
— geometry of the electrodes. 
625 The accompanying table gives the average 
oe dielectric strengths of several insulating ma- 
wi et terials, as measured by the short-time test. 
850 





| ‘These values are important for comparison, 





specification and design purposes. 





step method will be considered in the 
next advertisement in this series. 

The electrical apparatus required to 
pertorm these tests consists of a step-up 
transformer of adequate size, an auto- 
matic circuit ‘breaker, a dependable 
device for controlling the rate of voltage 
rise, a voltmeter, and electrodes of speci- 
fied size. 

The voltage applied to the material 
is increased from zero to breakdown at 
a uniform rate. In testing solid types of 
insulation, the rate of rise is generally 
0.5 or 1.0 kv. per sec., depending on the 
total test time required and the voltage- 
time characteristic of the material. To 
determine the rate to use for a given 
material, reference should be made to 
the ASTM test specifications for that 
material. 


SHORT-TIME DIELECTRIC STRENGTH TEST' 


The report on the test should include: 
(2) total volts 
(3) volts per mil at 


(1) specimen thickness; 
at each puncture; 
each puncture; (4) average, maximum, 
and minimum volts per mil per sample; 
(5) temperature of test specimen; (6) 
relative humidity of ambient atmos- 
phere; (7) conditioning treatment; (8) 


duration of test; (9) size and type of 


electrodes. 
14STM Designation D149-44 
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APPLICATIONS OF DIELECTRIC 


In nearly all electrical apparatus, 
the dielectric strength of the insu- 
lation used is one of the most im- 
portant considerations in helping 
to insure maximum efficiency and 
safety of operation. By way of illus- 
tration, here are several widely 
diversified applications using dif- 
ferent types of electrical insulation 
furnished by Mica Insulator 


Company... 


MUSCOVITE (WHITE) MICA serves ex- 


ceptionally well as the insulation in 
a wide variety of small condensers and 
capacitors. The superior dielectric 
strength of thin mica films is particu- 
larly important where high voltages 


are involved. 


MICANITE AND SUPER-MICANITE, 
built-up Mica splittings bonded with 
selected resins, assure high dielectric 
strength and flexibility of design for all 
types of Commutator Vee rings and 
cones. They can be supplied as either 
one-piece or two-piece rings — or as 
sectional or fitted rings for very large 
commutators, where the expense of a 


one-piece mold is not justified. 


EMPIRE BIAS-CUT VARNISHED TAPES, 


in thicknesses from 3 to 15 mils, made 


STRENGTH THEORY 


by Mica Insulator Company, offer uni- 
formly high dielectric strength. They 
are especially useful for irregularly 
shaped conductors, coils and similar 
applications where thin, space-saving 
insulation is required. Empire Bias-Cut 
Tape is tear resistant. And because of 
its elongation or stretch, may be 


wrapped helically without “coning.” 


LAMICOID, a thermosetting laminated 
plastic insulation, made of paper or 
cloth fillers bonded with quality resins, 
has good dielectric strength. It is rec- 
ommended for use as terminal blocks, 
switch and instrument panels, coil 
ends, tube socket bases, armature slot 
wedges and many other uses where a 
combination of dielectric strength and 


mechanical strength is needed. 


Information on any type of electrical insulation — as well as assistance in solving 
your particular insulation problems — may be had by contacting our Tec hnical 
Service Department. Electrical specialists for over 50 years, Mica Insulator 
Company offers you a complete line of electrical insulating materials, backed 


by extensive research. 


MICO 


ELECTRIC AG 


INSULATION 
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This extremely small 
“Unbrako” Socket Set 
Screw is a full- 
fledged “Unbrako” 
SELF - LOCKER— 
knurled cup point and 
all. 





TH ESE Reg. U. S. Pat. Off. 


Pat‘d and 


yi SELF-LOCKERS SS sa 


7 .)) " @m KNURLED 
SS CUP POINT 


















are as alike as two peas in a pod 


Each is a perfect replica of the other, from the internal 

wrenching feature that facilitates compact designs to the 

knurled cup point that makes these “Unbrako” Socket Set 

Screws SELF-LOCKERS, whose knurled points dig-in and stay 

i | dug—even when subjected to the most chattering vibration. 
| Yet, they can be easily backed-out with a wrench and used 





chopra amines Sows ognated i 
I | Write for your copy of the “Unbrako” Catalog of Socket Screw ee nseaee 
| Products. 


*‘Unbrako”’ and ‘‘Hallowell’’ Products are sold entirely through Industrial Distributors. 





You can’t screw sock- 
et screws in or out 
without a hex socket 
wrench, so why not 
get our No. 25 or 
No. 50 ‘Hallowell’ 
Hollow Handle Key 
Kit which contains 
most all hex bits. 


The “Unbrako’’ Socket Head € 
Cap Screw is a time-saver. Its 
knurled head provides a slip- 
and fumble-proof grip, even 
though the fingers and head be 
ever so oi'y, therefore, it can a2, 
be screwed-in faster and far- S 
ther before it becomes neces- 4] \ 


sary to use a wrench. 


The “Unbrako” Socket 
| Set Screw with the 
i] Tree Knurled Swaged Threads 

is a SELF-LOCKER, too, 
for use with Flat, Oval, 
Cone, Half- and Full- 
Dog Points. Cut shows 
cone point. 
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OVER 44 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA. BOX(EZZ§}- BRANCHES: BOSTON + CHICAGO + DETROIT + INDIANAPOLIS + ST. LOUIS + SAN FRANCISCO 


ELECTRICAL MANUFACTURING 


YOUR CUSTOMERS RECOGNIZE AND 
PREFER THEM ON ALL CORD SETS! 


—LONG ADVERTISED features of the old type Underwriters’ Label with none of the 
disadvantages. Here is a label that fits smoothly on wire, looks neat and has no sharp edges 
to nick hands or cause runs in stockings, drapes or tablecloths . . . a label that won’t drop 
off .. . a label that STAYS ON THE CORD for the life of the appliance as a permanent 
indication of your desire to protect your customer against unlabelled and possibly dan- 
gerous wire. 


Remember, NO LABEL ON CORD SETS. means NO INSPECTION—NO APPROVAL— 
NO PROTECTION to your customers, who are growing less and less willing to risk these 
hazards when they buy electrical appliances! 


Here are the ONLY MANUFACTURERS who can supply you NOW with new UNDER- 
WRITERS’ P.S.* LABELS on Cord Sets .. . at NO EXTRA COST over regularly labelled 
wire! do 


ACCURATE INSULATED WIRE CORP. 
ACORN INSULATED WIRE CO. 


New Haven, Conn. 


225 King St., Brooklyn 31, N. Y. 


COLLYER INSULATED WIRE CO., INC. 


Roosevelt Ave., Pawtucket, R. I. 
780 Frelinghuysen Ave., Newark 5, N. J. 


CORDS LTD. 
CORNISH WIRE CO. 
DIAMOND WIRE & CABLE CO. 


Lowe Ave., Chicago Heights, Ill. 


THE WHITNEY BLAKE CO, 


* Pressure Sensitive 


101 Water St., Williamstown, Mass. 


GENERAL INSULATED WIRE WORKS 


69 Gordon Ave., Providence, R. I. 
LOWELL INSULATED WIRE CO. 
NARRAGANSETT WIRE CO. 


541 Pawtucket Ave., Pawtucket, R. I. 
PHALO PLASTICS CORP. 25 Foster Street, Worcester, Mass. 
PLASTOID CORPORATION Hamburg, N. J. 
THE PLASTIC WIRE & CABLE CORP. 


East Main St., Jewett City, Conn. 


Lowell, Mass. 


New Haven, Conn. 


SPECIFY UNDERWRITERS’ P.S.* LABELS ON YOUR NEXT CORD SET ORDER! 
Fill in coupon below for a sample of UNDERWRITERS’ P.S.* Labelled Wire. 


Mail this coupon to any of the manufacturers listed above! 


Gentlemen: Please send us a sample of UNDERWRITERS’ P.S.* LABELLED WIRE. 


FUR NAME esnsnscssssesorsssrssossenvonsnrernetenntnsennnnnnssesnsntnnnnsnnsnsnsnenensnenssenannananensnenanseananannsanenaneneneenseceeeeneeeuenssecsueneentantentt 
seiensbietioeilinsiaicse Re Wigs tgaanniandinnceamnatasentaiad 
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acceeenneneresnenenseeeeeseeeeeneet ses seeeeeCerrrerserrrorrrreseennnenseenenne enn 


— fF; 1 


i 


JUNE 1947 





* 


* 


‘ ‘ai. 
a 


~%. 


™. 
_ 


ae ® 


ee oa 


Rate 


3 rs 
~ @ ; a 
cage aa 

, eld | 7 Je 

I |. 

—~tted LIL LL el 


Fo tee LLL Ls 
y P — SS gee ee eee 
CT 


were TT F 
OTT TTT TTT a A 


B - @S Seeeeeeee: y Fi , 
“wry li tit ee i - 
weet it titi 
EuBEEEESE 
Pa a hh Le 
Pee Ne 
A it 


10 MILES OF FIBERGLAS TAPE- 
on 43,750 kva. turbo-generator 


This turbo-generator, being built by the Westinghouse 
Electric Corporation, is capable of supplying enough 
power to take care of the electrical requirements of 
a community of approximately 35,000 persons. 
About 10 miles of Fiberglas tape was used to in- 
sulate the end connections of the armature. Here 
is an application that is typical of many in which 
Fiberglas-base insulating materials provide a mar- 
gin of safety in many types of electrical equipment. 
Fiberglas-base insulating materials have a high 
resistance to moisture, corrosive acids and vapors 
and the effects of overloads. They will withstand 


heat far beyond the temperature range of even the 
newer insulating varnishes. Therefore, should the 
impregnants burn out, the Fiberglas base still pro- 
vides protection as a permanent spacer. 

Fiberglas Electrical Insulating Materials are avail- 
able in forms to meet practically every insulation 
need. If you are concerned with the design, manu- 
facture, use or maintenance of electrical equipment, 
get all the facts about Fiberglas Electrical Insula- 
tions. Write for catalog EL46-11—Owens-Corning 
Fiberglas Corporation, Dept. 866, Toledo 1, Ohio. 
Branches in principal cities. 


In Canada: Fiberglas Canada Ltd., Toronto, Ontario. 


OWENS-CORNING 


FIBERGLAS 


aaa eat Te 
RES BEL 
MATcCRIALS 


TAPES « CLOTHS ¢ BRAIDED SLEEVING » VARNISHED TUBING * MICA COMBINATIONS + LAMINATES 
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Taking less than one cubic inch of space, this new 
General Electric selenium rectifier has been 
designed to give new economies, new design pos- 
sibilities to manufacturers of small radio sets. It’s 
a cost-saver in all stages of production from the 
drawing board to the assembly line. Available now, 
to help you cut costs, it gives you these three big 
advantages: 

SIMPLIFIED DESIGN — A conventional circuit con- 
sists simply of a G-E selenium rectifier in series with 
a ballast resistor in one side of the line, feeding into 
a capacitor across the line. 

SMALLER ASSEMBLIES — This baby rectifier fits 
into spaces where tubes and sockets just can’t go. 
It lets you design for smaller assemblies, smaller 
cabinets — gives you more room for other parts. 


LESS INSTALLATION TIME — Only two connections 
to make. Save time that’s normally wasted in wiring 


simplifies design + saves installation time + cuts waste space 





SELENIUM 
RECTIFIER 


for sockets and tubes. Cut assembly-line breakage 
losses and slowdowns. 

Built for ample current capacity, the new General 
Electric selenium rectifier can stand up to the 
inverse peak voltages obtained when rectifying 
(half-wave) 110-125 volts rms, and feeding into a 
capacitor. 

Normal operating temperatures of small radios 
were taken into consideration in the designing of 
the General Electric selenium rectifier. Ratings are 
based on ambient temperatures of 50 C to 60 C. 
Heavy varnish coating and spring contact construc- 
tion provide uniformity of performance against 
variations of humidity and temperature. 

Write for information that will help you to utilize 
the advantages of General Electric selenium recti- 
fiers in your designs. Section A71-622, Appliance 
and Merchandise Department, General Electric 
Company, Bridgeport 2, Connecticut. 


GENERAL @ ELECTRIC 
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ROBERT GAIR COMPANY, INCORPORATED 
NEW YORK e TORONTO 


PAPERBOARD e© FOLDING CARTONS e SHIPPING CONTAINERS 
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Some parts are practical for powder 
metallurgy. Others are not. 


Here at Moraine Products it is an 
established policy to take only the 
kind of business that results in lasting satisfaction for 
the customer. If a part involves tolerances that cannot 
be uniformly maintained, or shapes and contours that 
lead to structural weaknesses after sintering—you'll get 
a straight answer from Moraine Products. We'd rather 
lose an order than run a bluff based on “theoretical” 
facts and figures. 


Our cards are on the table in respect to costs, too. We 
tell you frankly that powder metallurgy cannot com- 
pete with conventional methods on small-run, “job lot” 
orders, where the tooling cost is out of proportion. On 
the other hand, if you have need for a large quantity 
of identical parts, finely finished and held to close com- 
mercial tolerances, there is good reason to believe that 
powder metallurgy can save you money. 


Why not get the facts . . . from Moraine Products? 


MORAINE ey) 


DIVISION OF 


hapa e. OP On te 


DAYTON, OHIO 
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LET BENTLEY, HARRIS WAR-TIME RESEARCH PAY DIVIDENDS FOR YOU 


Study the insulation problem illustrated above 
—a 90° bend subjected to 350° F . . . protection 
of the thermostat lead and heating element lead 
... protection of the heater cord from internal heat. 


This problem was brought to Bentley, Harris 
by Century Precision Works, Inc., makers of the 
“Glide-O-Matic’”” Electric Iron. After receiving 


resistance and excellent insulation qualities. In in- 
sulating the 90° bend in the thermostat lead, the 
flexibility and non-fraying qualities have speeded 
assembly and increased production.” 
There are two great names in Fiberglas Sleeving 
BH Extra Flexible Fiberglas Sleeving and BH 
Special Treated Fiberglas Sleeving, the latter for 


and testing samples of BH Fiberglas Sleeving, this lation requiring heat resistance up to 1200° F. 


us give you full details. 


is what the manufacturer reported: ‘We have _ 


. selected BH Fiberglas Sleeving because 


BA TLEY, HARRIS MFG. Co., CONSHOHOCKEN, PA. 


*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). ““Fiberglas”’ is Reg. TM of Owens-Corning Fiberglas Corp. 


USE COUPON NOW 
Bentley, Harris Mfg. Co., Dept. M-11, Conshohocken, Pa. 


I am interested in BH Non-Fraying Fiberglas Sleeving for_._>»_~_>SSEEE 

e (product) 
operating at temperatures of °F. at volts. Send samples so I can see for myself how 
BH Non-Fraying Fiberglas Sleeving stays flexible as string, will not crack or split when bent 


Send samples, pamphlets and prices 
other BH Products as follows: 


Cotton-base Sleeving and Tubing 
Ben-Har Special Treated Fiberglas 
Tubing 





NAME i COMPANY 








ADDRESS __ 
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For Dependable, Accurate Control 


Klixon Thermo-Snap Temperature Controls, specially designed for 
built-in application, give you accurate control usually at a lower cost than expensive 


general purpose controls. 

Actuated by the simple Spencer Disc, these controls have nothing to get out of 
adjustment or wear out. The “snap-action” of this Spencer Disc “opens” the circuit 
with a quick, clean break .. . “closes” the circuit to a solid make. 

Klixon Thermo-Snap Controls are used in such applications as electric heaters, 
gas heaters, oil heaters for fan switches and high limit shut-offs ...in aircraft, 
truck and bus heaters for fan and limit switches, fuel delay switches, ignition cut- 
outs ...in dairy water heaters, soldering guns, melting pots, ironing machines, flat 
irons for temperature control...in radio equipment for tube and rectifier cooling 
control. 

Investigate Klixon Thermo-Snap Controls for use in your equipment. Bulletin 

PR116 contains complete specifications, dimensions, applications and other 
pertinent information. Write for a copy. 


_ ]_LRON 


SPENCER THERMOSTAT COMPANY, 106 FOREST STREET, ATTLEBORO, MASSe 
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for a little order... 


Ol d 


of brass and copper 
... see Chase / 


MAGINE a nationwide network for 
copper and brass like this! 


Where you can order brass and cop- 
per rivets, copper tacks or copper nails, 
screen cloth by the mile... 
load of sheet brass. 


of a Car 


Convenient? Certainly is...and that’s 
Chase service! 

In 26 leading industrial cities, Chase 
warehouses and sales offices are ready to 


take your order for brass and copper. 


And the large Chase mills and facto- 
ries are geared to the production of brass 
and copper materials by the carload. 


We can’t fill all orders yet, but we'll 
do our best. Call your Chase warehouse 
or sales office today. 


Chase Brass & Copper Co. Incorpo- 
rated, Waterbury 91, Conn. A Subsidiary 
of Kennecott Copper Corporation. 


BRASS & COPPER 


WATERBURY 91, CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS 1S THE CHASE NETWORK 
BALTIMORE BOSTON CHICAGO CINCINNATI CLEVELAND DETROIT HOUSTON! INDIANAPOLIS JACKSONVILLE? KANSAS CITY. MO LOS ANGELES MILWAUKEE 
MINNEAPOLIS NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER? SAN FRANCISCO SEATTLE ST. LOUIS WASHINGTON? (tacicotes Sales Of 


handiest way to buy brass 
ALBANY’ ATLANTA 
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DETROIT: Phone Madison 2146 
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You can forget about distance barriers when 
you're looking for highest grade molded plastics, 
delivered on time, at competitive prices. That’s 
because there’s a General Industries man “just 
across your back fence”... ready and waiting to 
assist you in solving any plastics molding problem. 

To customers in every direction of the compass, 
we've been providing the best in molded plastics 
... for more than a quarter of a century. Most of our 
first customers are still General Industries boosters, 
too, we’re delighted to say. They’ve found from 
experience that the kind of production they get 


“— 


from GI meets every specification to a 


BUFFALO: Phone Grant 8567 


WHEREVER you are...we’re neighbors! 





For the good old-fashioned neighborly service 
that adds up to accurately molded, smart looking 
plastics at low cost and when you want them, call 
for the General Industries representative. He'll 


be on your doorstep quick as a wink. 





MARION, IND.: Phone 2566-W 





CAMDEN: Phone 2215 
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HIDDEN BEHIND THE FACE 
= “ ” HERE'S THE “WORKS” OF A FEDERAL 
of your watch are over 150 precision parts—the ‘‘works abe Gumenete anita eunimen 


that make a watch a useful and dependable mechanism, 


® Double Break Silver Contacts * Accessible 
Stationary Contacts ® Single Screw Movable 


In FEDERAL NOARK electric products, as in the construction of 
Contacts @ Heavy Arc Barriers for Strength 
® Boll Bearings & Movable Yoke ® Non- 


a fine time-piece, precision is a built-in characteristic sicintieabeatnaiek Me. a Wate tae 
Bearing Action ® Quick-Change Coils 


e-. precision that makes for dependable performance under D achiad Giles an Gis & Ae 


Reset * Front Mounted Accessible Heaters 


the most gruelling of operating conditions. 


Federal Electric Products Company, Executive Offices: 50 Paris Street, Newark 5, N. J. * Plants: Hartford, Conn. * Newark, N. J. * St. Louis, Mo. 


Federal noarx 


INDUSTRIAL CONTROLS 


FEDERAL ELECTRIC PRODUCTS COMPANY, MANUFACTURERS OF A COMPLETE LINE OF ELECTRICAL PRODUCTS 
INCLUDING: MOTOR -CONTROLS, SAFETY SWITCHES, CIRCUIT BREAKERS, SERVICE EQUIPMENT, PANELBOARDS 
ELECTRICAL MANUFACTURING 
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No Technological Revolutions 


Y THIS time it should be clear to all 

that the brave, new postwar world is 
going to bear many basic resemblances to 
the one we knew before. If any of us 
really expected airplanes to replace auto- 
mobiles, radar to supplant other aids to 
navigation, atomic energy to turn the 
wheels of industry, or some central control 
station to juggle heavy castings on and off 
the work tables of the beautiful, electron- 
ically controlled grinders and other auto- 
matic machine tools in our shops—another 
think seems to be about due. 


We have slowly and painfully come to 
realize that our 1947 and 1948 models of 
electric appliances, radio sets, machine 
tools and instruments all have about the 
same fundamental principles, even the 
general overall appearance, of their prede- 
cessors. There seem to be no miracle men 
and very few wonder-working products in 
prospect, now or later. 


It might just as well be accepted now 
that we have no material out of which to 
forge technological revolutions. Machines 
must still be driven by motors, and the 
induction motor is still the patient, effi- 
cient workhorse. Motors must be fed elec- 
trical energy from generators which are 
driven, usually, by steam or hydraulic tur- 
bines. We may replace our coal or oil- 
fired furnaces with atomic piles under our 
boilers, but the rest of the process remains 
the same. 


Our postwar refrigerators still have 
compressors and freon; our vacuum clean- 


The NINTH ANNUAL ELECTRICAL 
MANUFACTURING PRODUCT DE- 
SIGN CONTEST, announced on pages 89- 
92 in this issue, is not expected to uncover 
any engineering miracles, but the winning 


ers must still be pushed about and they 
have trailing cords or hose; fluorescent 
lighting has supplemented, not replaced, 
incandescent lamps. Somebody still has 
to do a lot of designing and manufacturing 
before the flick of a switch can become 
effective. 


Over it all still presides the cost ac- 
countant. No use to dream up lovely au- 
tomatic jiggers that just cannot be pro- 
duced and sold at a reasonable price. 


For the designer this realistic view of 
the technological landscape means that his 
job is still to delineate the better mouse- 
trap, with more pleasing contours, with au- 
tomatic re-setter and sanitary disposal at- 
tachments if you please, but still just a 
mousetrap. ° 


It means better machines and controls, 
not necessarily more elaborate, but more 
reliable, more durable, more precise. It 
means higher performance values, better ap- 
pearance, greater safety, all at lower costs. 
The challenge comes from what we have, 
with many imperfections crying to be de- 
veloped into perfections—not from what 
we had hoped might be possible. 


Someday the things we now regard as 
engineering miracles may be commonplace, 
but they are likely to arrive one at a time. 
In the meantime we must design, build and 
distribute millions of electrically ener- 
gized appliances and machines. It is our 
function, today, to make them better than 
the ones we designed last year. 


papers will be an accolade to funda- 
mentally sound design, both from an ap- 
pearance and an engineering point of view. 
All readers having noteworthy designs are 
invited to participate. 


Eilbtiel 


Coin-Operated Devices 
Made Automatic Electrically 


Special components like slug rejectors, coin changers and totalizers, as 


well as standard items like relays, solenoids and precision limit switches 


are making the modern vending machine foolproof and automatic. 


ODERN coin-operated devices are the direct 
outgrowth of the penny gum machines and the 
games of the penny arcade but the idea can 

be traced to antiquity. As early as 200-100 B. C. the 
Egyptian counterpart of the modern engineer developed 
a vendor which spouted holy water with the insertion 
of five drachmas. 

The first electrical coin-operated device was an elec- 
trolytic meter patented by Long and Schattner in Eng- 
land in 1898. The meter consists of a weighted lever 
mounted on knife edges carrying two buckets, the anode 
plate of a copper electrolytic bath, and two contact pins 
on the other side. When a coin is dropped into the meter 
it falls into one of the buckets, depressing the arm and 
completing the circuit through the contacts. Current con- 
tinues to flow until an amount of copper proportional 
to the weight of the coin has been lost by the anode at 
which time the lever returns to its original position. Re- 
finements consist of a shunt around the meter so that 
only a small portion of the total current flows through 
it and a high resistance shunt circuit with a lamp which 
remains energized when the meter is in the off position. 

The Long and Schattner electrolytic meter is a far 
cry from modern coin-operated devices which now are 
available or are in the final design stages. These devices 
can be divided into four general categories, namely, 
amusement, music, timing, and vending. The first, or 
amusement category, probably has been exploited most 
effectively in the past. Fundamentally mechanical in 
operation these games use standard electrical compo- 
nents such as rectifiers, solenoids, transformers, relays, 
switches, door bells, chimes, buzzers, lights and wiring 
devices, but there is little novelty in the electrical circuits 
or the manner in which the components are used. 

The coin-operated music vendors, or “juke boxes” 
reached an undisputed position of preeminence some 
time ago and hide under their gaudy exteriors beautiful 
pieces of engineering, both mechanical and electrical. 
The trend in these devices is toward greater flexibility 
and greater profits by designing the unit so that it can 
accept coins of various denominations, establish a credit, 
and play records until this credit has been exhausted, as 
will be detailed later. 

Coin-operated timing devices, though old, have not 
been used extensively in the true vending sense. The 
electric shaver, typewriter, foot massage, shoe shine, sun 
ray treatment, television set, automatic laundry, and the 
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like, now contemplated or already available using a 
coin-operated timing device, are a far cry from the 
coin-operated watt-hour meter in common use for years. 
Also, as shown in Fig. 1, the larger manufacturers are 
seriously entering this field with hotel radios specifically 
designed for the application having built in coin-oper- 
ated timers. 

In the fourth category of coin-operated devices, the 
vending machines, is found the most advanced develop- 
ments. Machines already on the market or in the final 
design stages will vend everything from chewing gum to 
railroad tickets and grilled hamburger to airplane insur- 
ance at any price in response to almost any coin or com- 
bination of coins as long as the coins are authentic, re- 
turning to the purchaser the correct change with the 
merchandise. 

In Fig. 2 is*shown a machine which will vend hot 
dogs, hamburgers or grilled cheese sandwiches at the 
choice of the customer. The hamburgers and frankfurters 
are previously cooked, and are placed in buns wrapped 
in cellophane. Placing a dime and a nickel in the 
machine and pressing one of the three buttons causes the 
selected sandwich to be pushed by a solenoid-actuated 
paddle into the oscillator coil where it is heated by high 
frequency waves and then dropped into a glass door 
compartment ready to be eaten. The two oscillator 
tubes are cooled by a blower and polystyrene insulation 


Fig. 3 — Automatic 

ticket vendor delivers 

railroad tickets to 16 

destinations selected by 

push button. Includes 

automatic change 
maker. 


Trans-Meter Corp. 
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Radio Corp. of America 

Fig. 1—Slug-proof, pick-proof, and virtually theft- 

proof coin-operated radio for use in hotel rooms and 
similar locations. 











Automatic Canteen Co. and 


General Electric Co. 


Fig. 2—Electronics com- 

bined with coin-operated 

device to vend freshly 
grilled sandwiches. 











is used to cut down the electrical losses. Time of heat- 
ing is 22 sec. 

Another interesting machine, shown in Fig. 3, is the 
automatic ticket vendor. The device can issue tickets 
for any number of destinations. The unit shown is 
designed for sixteen stations as selected by buttons on 
the upper left-hand side of the front panel. One or more 
coins equal to or in excess of the fare are deposited in 
the slots at the top on the right hand side. These coins 
drop down into the panel below where they are visible 
to the customer. Pushing the selector button for the 
station desired starts the cycle, which takes less than 
two seconds. The machine operates on any voltage from 
75 to 150 volts, and 1/40 hp motors provide energy for 
the issuance of tickets. This machine has a 49 cent 
change differential. If the amount inserted is less than, 
or 50 cents more than, the price of the ticket the money 
is returned when the station selector button is pushed. 
Otherwise, ticket and correct change are vended. 

The ticket vendor, like cigarette and candy vendors, 
is not faced with the problem of merchandise spoilage. 
Vending articles such as ice cream complicates the ma- 
chine but does not dampen the enthusiasm of the manu- 
facturers. Revco, Inc., has had two models of coin- 
operated ice cream dispensing units available since 
1940 and the returns justify the complications. The ice 
cream, packaged in 3%, 4, or 5-oz cups, is stored in a 
container, insulated with 4 in. of glass fiber, cooled to a 
temperature of 0 F by a %-hp hermetic sealed con- 
densing unit. All the mechanical and electrical parts of 
the dispensing unit are mounted on the outside of the 
cold chamber so that they are readily accessible for serv- 
icing, and the danger of condensation is eliminated. 

The capacity of one model is 113 4-0z, 121 3%-oz or 
97 5-oz cups at a vending rate of 15 per minute. The 
other model has double the capacity and has two sep- 
arately controlled units so that two flavors of ice cream 
can be vended simultaneously. A wooden spoon is dis- 
pensed with each cup. Both machines are equipped with 
slug rejectors to test the authenticity of the coins, a 
sales meter or counter to provide an inventory of the 
stock, a manual reset overload protector on the dispens- 
ing motors, flasher lamps, “empty” signal lamps as well 
as temperature controls on the cold chamber. 

Even more complicated than the ice cream dispenser 
are the coin-operated devices that dispense chilled bottled 
beverages. There are several different types available. 
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In the unit made by the General Vending Machine Cor- 
poration the bottles are dispensed by placing them in 
trays on an elevator raised by an electric motor which 
winds a flexible cable on a drum. As each bottle reaches 
the top of the column it is delivered by gravity to the 
customer. The single-flavor dispensing unit has a ca- 
pacity of 215 7-oz or 192 12-0z bottles and the two- 
flavor unit can accommodate 338 7-oz or 302 12-0z ones. 
The drive motor on the elevators is approximately 1/20 
hp and the refrigeration is furnished by a %-hp her- 
metically sealed unit. 


ANTI-CHEATING FEATURES 


The interesting feature of this and similar coin-oper- 
ated devices is the precautions taken to prevent the 
customer from obtaining merchandise or breaking the 
machine with bogus coins or by tampering. In fact the 
big problem is to defeat the natural cupidity and ingen- 
uity of the purchasing public. Almost all machines are 
provided with a so-termed “slug rejector’’ which tests 
the authenticity of the coins deposited. Then the ma- 
chines are designed so that one deposit will not cause 
the vendor to operate more than once, or “jack-pot.” 
In the elevator type of bottle dispenser, the switch oper- 
ated by the coin is so designed that the coin must pass 
through the switch before the circuit is closed to the 
elevator motor. Hence, if the coin sticks at the switch 
the machine will not operate. 

When a bottle is ejected from the top of the column it 
slides through a gate which trips a double-throw limit 
switch sending a reverse current through the driving 
motor momentarily before breaking the circuit, thereby 
preventing overtravel of the elevator. In addition the 
gate limit switch re-energizes the coin relay when a 
bottle passes through it so that subsequent coins will 
operate the machine. This relay, normally energized, is 
de-energized at the beginning of the dispensing cycle to 
prevent customers from losing their coins during the 
cycle. 

The delivery chute is pivoted so that any additional 
weight depresses the chute and opens a normally closed 
limit switch in the motor circuit behind the relay oper- 
ated by the gate limit switch. Depressing the chute will 
cause the vending cycle to stop and the cycle will con- 
tinue where it left off when the chute is returned to its 
normal position. The chute switch also is connected to 
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U. S. Vending Machine Co. 


Fig. 4—Bottled beverage dispenser capable of dispensing 
ten different kinds of refrigerated “pop”. Many other 
commodities may also be vended in a dry type machine. 


the coin relay so that coins deposited when the chute is 
depressed are returned to the customer. The purpose of 
the chute switch is two-fold: It prevents bottles from 
stacking up in the chute and it prevents customers from 
reaching in the chute and holding back the elevator dur- 
ing the dispensing cycle. 

Another coin-operated bottle dispenser, capable of 
being adapted to dairy products, sandwiches, candy and 
fresh fruit in the refrigerated model; frozen foods, pre- 
packaged meats, and ice cream in the supercold model ; 
and baby foods, hosiery and the like in non-refrigerated 
models is shown in Fig. 4. This machine, only recently 
placed on the market, represents the optimum in flexibil- 
ity. In a space 35 in. square by 82 in. high it stocks a 
minimum of 24 each of ten different products. If the 
items are small, such as candy, the machine can handle 
as many as 240 of each type. The unit incorporates a 
coin changer as well as a slug rejector so that 5, 10, and 
25 cent coins can be deposited in the machine and one 
of ten soft drinks, selected by pushing the proper button 
on the front panel, is dispensed along with the proper 
change. 

The bottles are placed in ten revolving trays mounted 
on a common vertical shaft in the cold chamber, chilled 
by a % hp sealed unit. The buttons on the front panel 
are connected to ten solenoids. When one button is 
pressed after the coin has been deposited it energizes 
its solenoid releasing an index pin on one tray and 
allowing it to rotate counter clockwise 1/24th revolu- 
tion through a friction drive. As the tray rotates, a fixed 
stop pin mechanically releases a latch allowing one bot- 
tle to drop down a chute lined with rubber wipers to 
brake it. The bottle actuates a limit switch on the dis- 
charge flap, cutting out the motor driving the tray. 
When the tray is empty the mechanical latches that hold 
the bottles in place are in their up position and hit a 
limit switch which energizes a “sold out” lamp above the 
particular selector button and energizes the coin return 
relay in the slug rejector. 
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Some manufacturers eliminate the bottles and dis- 
pense carbonated beverages, milk, or fruit juices in bulk. 
In all these units a paper cup must be dropped auto- 
matically in position for filling, the proper amount of 
the refrigerated beverage must be meted out, a sanitary 
means of cup disposal provided along with the usual 
slug rejectors, coin changers, safety controls, solenoids, 
motors and the like. The non-carbonated beverage ma- 
chines measure the liquid by a dipper arrangement and 
provide a mechanically operated limit switch which 
closes the circuit to the solenoid in the slug ejector, 
returning subsequent coins to the customer, and to the 
“sold out” light when the liquid has been exhausted. 
Carbonated beverage dispensers introduce another 
complication in that carbon dioxide, water, and syrup 
must be mixed in the proper proportions. The carbon 
dioxide and the syrup are supplied from tanks, and the 
dispenser is hooked up to the city water supply. The 
flow of each of the ingredients is controlled by solenoid 
valves and pressure regulators against a compressed air 
accumulator. First, the carbon dioxide is dissolved in 
the water in a pressure tank or carbonator using two to 
three volumes of carbon dioxide to one of water. Special 
regulators are available for this purpose. The difficult 
problem in the dispenser is proportioning the syrup to 
the carbonated water. In Coca-Cola machines this ratio 
is one to five. In one design, it is accomplished by a 
piston-type proportioning valve with a rotary pilot valve 
indexed by a ratchet and a small gearhead motor. 
From the description of some of the typical coin-oper- 


A. B. T. Manufacturing Corp 
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Fig. 5—Midget size automatic slug rejector (314x3Y4x114 
in. overall) made to accept a single coin of 1, 5, 10 or 
25 cent denomination. Trip switch at lower right. 
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ated devices it can be seen that these machines can be 





broken down into three fundamental components ; 
namely, slug rejector, coin changer and credit totalizer, 
and device performing the function purchased. Not all 
coin-operated devices employ all these components, par- 
ticularly the coin changer and credit totalizer which are 
relatively new and still are being improved. 

In the original coin-operated devices the fact that the 
cycle could be instituted by a spurious coin was not too 
serious. At worst it meant the customer obtained a ball 
of gum or a game to which he was not entitled. How- 
ever, now that the value of the merchandise represents 
a sizable investment, it is imperative that an article is 
vended only when authentic coins are deposited in the 
machine. This fs assured by the slug rejector. 

These somewhat complicated, sensitive devices do 
more than merely reject slugs and washers. In addition 
they test and reject foreign or mutilated coins, accepting 
only good pennies, nickels, dimes, or quarters depending 
on the size of the unit. Several companies make the 
rejector as a packaged unit and furnish it ready for 


Bell Aircraft Corp. (Slug rejector by National Slug Rejectors, Inc.) 
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Fig. 6—Automatic coin changer with slug-rejector that 
checks authenticity of 5, 10 and 25 cent coins. 
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mounting in the coin-operated device. 

The slug rejector is not electrical in the usual sense 
because electrical energy is not supplied to the device, 
but it operates on electrical principles. Eddy currents 
generated in the coin as it passes through a magnetic 
field produced by permanent magnets retard the travel 
of the coin and help to check its authenticity. One type 
of single-coin rejector is shown in Fig 5 and a multi- 
coin rejector in Fig. 6 on top of the coin changer of an- 
other manufacturer. This slug rejector accepts 25, 10, 
and 5 cent coins in a common chute. 


SLUG REJECTORS 


The 25 cent coin drops through an insert into the 
arms of the 25 cent undersize lever which checks the 
coin for thickness, diameter, and weight. The lever con- 
sists of two parallel arms through which thin coins drop 
to the reject chute. Overwidth coins are held out of the 
mechanism by a scavenger plate. The undersize lever 
rotates under the weight of the proper coin and allows 
it to roll down an inclined rail. Coins of larger diameter 
than a quarter will not clear a pendulum, thereby pre- 
venting rotation of the undersize lever. As the coin 
rolls down the rail it passes through a magnetic field, 
produced by permanent magnets, which generates eddy 
currents in the coin and retards its travel. Copper slugs, 
having a lower electrical resistance than quarters will be 
slowed more by the greater eddy currents induced in 
them and brass, lead, zinc, or German silver slugs, 
having a higher resistance, will be practically unretarded 
by the magnetic field. Only authentic quarters will 
describe the proper trajectory and fall in the 25 cent 
chute; all other coins will be returned. A mechanical 
wiper is provided to clear the rejector of any spurious 
coins caught in the mechanism. 

The path of the 10 cent coin starts at the same place 
as the quarter, but it drops through the 25 cent under- 
size lever, through the 10 cent scavenger which checks 
the thickness and onto the 10 cent runway. At the top 
of the runway is a washer retainer pin which rejects 
coins of larger or smaller diameters and retains slugs 
with holes in them. Coins of the proper dimensions roll 
down the runway through a second magnetic field which 
segregates the authentic dimes. 

The 5 cent coin enters the slug rejector at the same 
point as did the 10 and 25 cent coins. It first engages 
the 5 cent undersize lever. This lever is pivoted so that 
it can turn slightly under the weight of the coin and has 
attached to it an undersize wire. If the coin is the cor- 
rect diameter the lever will turn slightly on its pivot, 
withdrawing the 5 cent undersize wire from the path 
of the coin and permitting it ‘to drop on the 5 cent rail. 
An undersize coin or slug will permit the lever to return 
to its original position before the coin has passed the 
undersize wire, deflecting the coin into the coin return 
chute. This wire also catches nickel-size washers. 

An authentic nickel, rolling down the rail, will be re- 
tarded only slightly by the permanent magnets because 
of its high electrical resistance. It leaves the rail and 
falls upon an anvil from which it rebounds with enough 
force to clear a separator and drop into the accepted 
channel. Slugs of copper, brass, or zinc either fall short 
of the anvil or do not rebound with sufficient force to 
clear the separator. Also if the elasticity and hardness 
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Fig. 7—Wiring diagram of coin changer shown in Fig. 6. 


A 5-cent coin, closes coin switch Cl. This energizes relay Rl, 
which has two normally open contacts Rl; and Rls and one nor- 
mally closed contact Rl3. Contacts Rl; are hung across the switch 
Cl so that they cause the relay to lock itself in. Contacts Rle 
complete the circuit through the coin sight release electromagnet 
Sl, connected to a sliding door on the coin viewing receptacle. 
Electromagnet S1 is energized at the start of each cycle so that, 
if a 10 or 25 cent coin is inserted in the changer it is retained in 
the coin sight receptacle, permitting the customer to check his 
change against the coin deposited in the machine. 

Contacts Rlz also close the circuit that starts the vending ma- 
chine control to dispense the product and contact Rls is opened, 
de-energizing the coin reject solenoids S4 and S5. In tracing 
through the circuit it is seen that relay R4 must be energized to 
complete it. Relay R4 is the anti-jackpotting relay which prevents 
more than one article being dispensed by a single coin. When the 
vending machine control is energized by switch Cl switch CS1 in 
the machine is open and switch CS2 is closed. Immediately after 
the vending machine motor starts, CS1 closes and CS2 opens by 
a mechanical means such as a cam. When CSI closes, relay R4 is 
energized, thereby completing the circuit through its contacts R44. 
At the end of the vending machine cycle CS1 opens, de-energizing 
R4 and clearing the circuit. Then CS2 closes so that the machine 
is ready to start the cycle again. 

After the nickel has actuated switch Cl it can go either in the 
change column or the coin box directly below the coin viewing 
receptacle. If the height of 5 cent coins in the change column is 
not great enough to close the high change switch C5, the high 
change solenoid S6 will remain de-energized so that the coins will 
be directed into the change column. However, if the column already 
has 45 nickels in it, switch C5 will be held in the closed position 
and solenoid S6 will be energized so that the nickels will be free 
to fall directly into the coin box. 

A 10 cent coin emerging from the slug rejector actuates coin 
switch C2, energizing and locking in relay.R2. As was the case 
with the 5 cent coin this starts the vending machine, energizes the 
coin sight release solenoid Sl, and de-energizes the coin rejector 
solenoids S4 and S5. In addition the 10 cent coin relay R2 ener- 
gizes solenoid S2, the 5-cent change solenoid which drags off one 
nickel from the bottom of the change column into the slug rejection 
chute. Solenoid S2 is energized throughout the entire cycle so that 
the coin can fall free from the dispensing arm before it returns to 
its normal position. 

After the 10 cent coin has completed its function it is retained 
above the coin viewing receptacle by a stop connected to the 
receptacle door, held open until the cycle has been completed. 
When its solenoid S1 is de-energized the door closes permitting the 
coin to fall in the receptacle and remain in view until another 
coin is deposited. The operation of the CS] and CS2 switches in 
the vending machine and the anti-jackpotting relay R4 is the same 
as when the cycle was instituted by a nickel. 

The operation of the coin changer and the vending machine 
when a 25 cent coin is deposited is practically the same as when 
a 10 cent coin is used except that four nickels instead of one are 
given in change. The 25 cent coin actuates coin switch C3, ener- 
gizing relay R3 and causing it to lock itself in. When the circuit 
is completed through R3 it energizes the 10 cent coin relay R2 
which also locks itself in. R2 and R3 energize the vending ma- 
chine which dispenses the product, energize the coin sight release 
solenoid S1 which clears the coin viewing receptacle, de-energize 
the coin rejector solenoids S4 and S5, and energize the 5 cent 
change solenoid S2 and a 15 cent change solenoid S3 mounted 
directly above it. Solenoid S2 drags one 5 cent coin off the bottom 
of the change column and solenoid S3 drags off three nickels. Both 
solenoids are energized throughout the entire cycle. At the end of 
the cycle the 25 cent coin falls into the coin viewing receptacle. 

The circuit through CS] switch and the anti-jackpotting relay 
R4 cannot be completed if any of the switches are held in the 
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depressed position as would be the case if the coin does not pass 
the actuating arm of any of the coin switches Cl, C2, or C3. Hence, 
if a coin jams in the device the vending machine and the coin 
changer immediately will cease to function and coin rejector sole- 
noids S4 and S5 will be de-energized, causing all subsequent coins 
to be returned. 

The 10 and 25 cent coin rejector solenoid S4 also is de-energized 
by the low change switch C4 when there are not enough nickels in 
the change column at the right of the switch to operate it. This 
action closes the circuit on the “low change” light, mounted in the 
dispenser separate from the coin changer, warning the customer 
that only nickels can be used. Also an “empty” switch is mounted 
in the vending machine in series with both coin rejector solenoids 
so that all coins will be returned when the machine is empty. When 
the empty switch breaks the rejector solenoid circuit it makes the 
empty light circuit. 





are not correct, the coin will not rebound in the 
necessary manner. 

A spacer rivet is mounted above the 5 cent rail to 
retain coins of larger diameter than .the nickel and a 
scavenger plate is mounted on the channel to trap 
coins of greater thickness. Slugs made of iron or 
ferrqus altoys are trapped by the permanent magnets. 
All the channels are cleared by the wiper blade assembly. 
In this particular setup, the slug rejector also performs 
the function of channeling the respective coin denomi- 
nations into the coin changer. 

The coin changer can be used as a separate com- 
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ponent to give change for coins of larger denominations 
so that the customer can use coin-operated devices 
designed to accept nickels. However the trend of new 
machines is to incorporate the changer in the coin- 
operated device itself so that the customer receives the 
merchandise along with his change. As is the case with 
slug rejectors, manufacture of coin changers is a 
specialized field and the units are sold to the vending 
machine manufacturers as packaged units, or the coin- 
changer manufacturer works with the latter to develop 
the machine together. 

Integrating the coin changer into the vending machine 
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National Slug Rejectors, Inc. 
— = , , 
Fig. 8—Wiring diagram of coin changer powered by an 
electric motor. 


has two advantages which justify its cost: In the first 
place the coin changer eliminates the need for a nickel 
and, in the second place, the coin changer permits the 
price of the merchandise to be changed readily. Oper- 
ators of such machines have found that the returns are 
much greater than anticipated because often the device 
is used to obtain the change for telephone calls and the 
like as much as for the article. The second advantage 
is particularly important in view of the automatic stores 
envisioned by vending machine manufacturers in which 
some 100 different items at 100 different prices will be 
vended. In addition to a coin changer such machines 
require a credit totalizer which will be described later. 

At present there is some disagreement among the 
coin-changer manufacturers as to the desirability of 
accepting and giving change for quarters as well as 
dimes. One manufacturer maintains that the ratio of 
nickels to dimes to quarters normally carried is 15 to 3 


As seen from the wiring diagram, throwing the toggle switch 
energizes the motor which operates cam switches Nos. 1, 2, and 3. 
When switch 3 is thrown it causes the change slide relay to be 
energized closing its normally open contacts, thereby completing 
the circuit through the manually operated switch as long as it is 
held closed. Since the switch is available only to the route man 
it provides a convenient means of checking the vending machine. 


The outstanding difference between this coin changer and the 
one already described is that a motor is used to effect the coin 
changing operation instead of relays and solenoids. Upon insertion 
of a nickel it passes through the slug rejector and into the 5 cent 
portion of the triple switch chute, into the 5 cent coin chute and 
then into the change tube. If the change tube is full of nickels the 
coin falls into the coin chute and then into the cash box. In addi- 
tion a rake-off mechanism operated by a solenoid is provided to 
remove all excess nickels from the top of the tube. As the nickel 
passes through the triple switch chute it momentarily actuates the 
5 cent switch and energizes the vending relay of the vending ma- 
chine and the rake-off solenoid. When the vending relay is ener- 
gized it opens the circuit to the 10-25 cent electromagnet and the 
5 cent relay so that subsequent coins will be rejected. 

The vending relay remains energized until the object is delivered, 
when the delivery switch is tripped and the machine restored to 
normal. The delivery switch also prevents jackpotting on the nickel 
circuit. The normally open contacts of the delivery switch are 
in series with a mechanical latching-in relay whose contacts, nor- 
mally closed, are in series with the common side of the machine 
(Line 2). If the nickel coin switch is in the “make” position when 
the article is vended, the cycle would repeat except that the anti- 
jackpot latching relay is energized through the delivery switch 
thereby opening the line and making the machine inoperable until 
the relay is reset manually. 

The 10 cent coin passing through the triple switch assembly 
momentarily depresses the 10 cent switch and the switch is held 
closed after the coin passes by means of a small permanent magnet 
which contacts the switch wire depressed by the coin. This energizes 
the vending relay through a set of contacts on the 5 cent relay and 
the rake-off mechanism. Also the electric motor in the coin changer 
is energized, rotating the cam on its shaft. When the cam oper- 
ates switch No. 3 the change slide relay is energized, releasing 
the change slide. After the change slide has paid out one nickel 
a trip fork opens the 10 cent switch, de-energizing the change slide 
relay and closing the change slide. The motor continues to run 
until it has completed one revolution. Throughout the cycle, 
switch No. 1 is held in the open position by the cam so that the 
10-25 cent electromagnet and the 5 cent relay are de-energized 
and the changer will reject all coins until the cycle has been 
completed. The operation of the vending relay, the delivery switch, 
and the anti-jackpot latching relay is the same as was the case 
with the nickel circuit. In addition switch No. 3 is an anti-jackpot 
switch in that its normally closed contacts are wired in series with 
the coil of the anti-jackpot mechanically latched relay and the 
10 and 25 cent coin switches. Hence if either switch is in the 
closed position at the end of the cycle, the anti-jackpot relay will 
be energized and the circuit opened. 

The operation of the coin changer when a 25 cent coin is in- 
serted is the same as when a dime passes through the device 
except that the quarter depresses the 25 cent switch, wired in 
parallel with the 10 cent switch. This switch is held closed and 
the change relay energized until four nickels have been paid out 
at which time the trip fork opens the 25 cent switch. 





to 1 so that if the machine is designed to accept nickels 
and dimes but not quarters, few sales will be lost because 
of lack of change. Each quarter deposited takes four 
nickels in change so that the change tube will be 
emptied rapidly if quarters are used. The other manu- 
facturers contend that the added flexibility obtained by 
accepting quarters justifies the expense, particularly 
when the changer is combined with a totalizer to vend 
more expensive articles. They provide a warning light 
and rejector mechanism which are energized when the 
change tube is empty, informing the customer that 
nickels only can be used and returning the larger coins 
until the nickel tube has been replenished. 

One such changer is shown in Fig. 6. It is designed 
to receive 5, 10, and 25 cent coins, withholding 5 cents, 
dispensing one article, and returning the proper change 
in nickels. It occupies a space approximately 72x 


(Continued on page 168) 





Entrance to the United States Patent Office 
in the Department of Commerce building, 


VW ashington. 


During the war the office was 


split and one section was moved to Richmond. 
Photo—The Kiwanis Magazine 
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right to their respective writings and discoveries. 
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Attorney and Counselor at Law 


HAT would happen to electrical manufac- 
turers, engineers and designers if there were 


no patents? During the war the United 
States government was an important customer of the 
electrical manufacturing industry. Sales and develop- 
ment contracts commonly provided for automatic licens- 
ing or assignment to the government of inventions and 
patents. Inventors and manufacturers were more inter- 
ested in production than patents or royalties. Now that 
cessation of hostilities has officially been proclaimed, 
however, patents have again resumed their prewar func- 
tion, particularly for the individual inventor and small 
manufacturer. 

Electrical inventors in the past have made liberal use 
of the United States patent system for protecting their 
inventions. Issuance of basic patents stimulated devel- 
opment of improvements. The prospect of being able 
to obtain patent protection and to convert experience 
and time-consuming development work into a market- 
able asset in the form of a patent undoubtedly stimulated 
much development or research in years past. 

An interesting invention jndex is the curve of patents 
issued per thousand of population. This curve was nearly 
level during fifty-three years from 1880 to 1933. But 
from 1933 to 1943—ten years—the index dropped over 
40 per cent. The corresponding period for applications 
filed per capita is from 1930 to 1940, assuming a three- 
year lag as representing approximately the average time 
requfred for a patent to issue after the application is 
filed. During this period the curve of applications filed 
per capita also dropped over 40 per cent, showing that 
the decline was a result of diminishing interest in invent- 
ing and‘not any change in the patent office. From 1930 


80 


to 1943, the drop in applications filed per capita was 54 
per cent. It is significant that about 1930 certain attacks 
on the patent system began. 

Since 1943 the shortage of patent office examiners 
has retarded issuance of patents. After the actual end 
of hostilities a tremendous flood of patent applications 
poured into the patent office. The condition of the pat- 
ent office became acute, owing both to shortage of exam- 
iners and the fact that it had been split between Rich- 
mond and Washington. Inventors have been obliged to 
wait from 8 to 18 months for the first action on their 
applications. 

Will manufacturers resort to other means of protect- 
ing their investments on new developments? Does the 
present rise in the number of applications filed merely 
represent anticipation of manufacturing for temporary 
war-induced civilian shortages or are the applications 
being filed those that inventors were too busy to file 
during United States involvement in the war? Quite 
probably manufacturers are beginning to think about 
the advantage of every available form of protection in 
the anticipated intense postwar competition. It is well 
known that many manufacturers forced into new and 
unfamiliar lines during the war have been tempted to 
enter the postwar markets with civilian counterparts of 
their war outputs. Patents will, undoubtedly, help pro- 
gressive manufacturers to regain their prewar position 
in the trade or to retain a foothold obtained in a new 
line during the war, as the case may be. 

Various explanations have been offered for the drop 
in the patent index between 1933 and 1943. It does not 
appear to be accounted for by drop in inventiveness of 
European inventors filing in the United States patent 
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office, nor by industrialization of the United States to 
the saturation stage, nor the economic depression of 
1933. No conclusive evidence has been found that it was 
caused by patent licensing practices of some patent 
owners. 

Granted a sound and fair administration of our patent 
laws, the country faces a bright future. Judging by past 
experience, inventors now working will lay the founda- 
tion of new industries. 

Toward the end of 1941 the late President Roosevelt 
established the National Patent Planning Commission to 
investigate the United States patent system. This com- 
mission reported in 1943 having found that the United 
States patent system was generally sound and that it 
had promoted inventive ability responsible for the suc- 
cess of America. The National Patent Planning Com- 
mission also made several recommendations, briefly 
stated as follows: 

1. To expose illegal agreements, require that patent 
agreements be recorded in the U. S. patent office. 

2. In infringement suits limit the patent owner to 
reasonable compensation without prohibiting the use of 
the patented invention whenever the court finds manu- 
facture of the invention is necessary to the national 
defense or required by the public health or public safety. 

3. Provide for canceling patents which should not 
have been issued. 

4. A public register of patents, the owners of which 
are willing to grant licenses. 

5. That Congress declare a uniform standard whereby 
patentability of an invention shall be determined by an 
objective test as to its advancement of the arts and 
sciences. 

6. Reference of validity questions to the patent office 
for opinion. 

7. A single court of patent appeals. 

8. Patents to expire twenty years after filing date or 
seventeen years after issue date, whichever date is 
earlier. 

9. Simplify appellate procedure by eliminating bill in 
equity for review of patent office decision. 

None of these proposals has been adopted by Con- 
gress. However, the patent office has established a reg- 
ister of patents available for licensing. 

Subsequently President Truman directed the Secre- 
tary of Commerce, Henry A. Wallace, to create a com- 
mittee on patent system. William H. Davis, then Direc- 
tor of Economic Stabilization, on August 6, 1945, made 
public an agenda listing the topics under study by the 
staff of the “President’s Committee on the Patent Sys- 
tem.” No report has been made by this committee. The 
National Patent Planning Commission became inactive 
after the appointment of the new committee. 

Several bills were introduced in Congress for accom- 
plishing the purpose of the first recommendation of the 
National Patent Planning Commission. Some of these 
bills require recording certain agreements in the Federal 
Trade Commission. Other bills call for recording in the 
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patent office. The patent bar appears to favor compul- 
sory recording in the patent office where one of the 
parties is a citizen or resident of a foreign country. Since 
the law already provides for voluntary recording in the 
patent office, a requirement for recording in the Federal 
Trade Commission might involve duplication. The 
simplest arrangement for those required to record and 
those checking up an agreement would seem to be 
having all agreements recorded in the same place, viz., 
in the patent office. 

As for the second recommendation, little effort has 
been made to amend the law. Inventions, the manufac- 
ture of which is necessary to public defense, have been 
taken care of by the existing statute of June 25, 1910, as 
amended, which provides that a patent owner’s remedy 
for use of a patented invention by or for the United 
States shall be by suit in the Court of Claims for recov- 
ery of his reasonable and entire compensation for such 
use and manufacture. The government inherently has 
power under the right of eminent domain to take patents 
or rights thereunder if necessary for national defense, 
public health or public safety. 

On the question of compulsory licensing in general, 
Casper Ooms, Commissioner of Patents, has declared 
that general compulsory licensing cannot help the pat- 
ent system. He asserts that under compulsory licensing 
a patent would no longer serve as a competitive weapon 
of the small businessman. The patent system would no 
longer induce inventors and designers to enter new fields 
of development or to solve problems in new and im- 
proved ways in order to avoid existing patents. Never- 
theless, Commissioner Ooms is in favor of enforcing a 
proposal for a compulsory license in the event that a 
patent should stand in the way of the public’s access to 
devices badly needed for public health or safety. 

However, compulsory license regulations are so sel- 
dom invoked in countries where the law provides for 
them that it appears patent owners have not generally 





How can the “rate of invention” be restored to its previous 


level? An experienced patent attorney discusses this question 
and some of the efforts currently being made in that direction. 
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so used their patents as to block progress or hinder pub- 
lic welfare. 

A provision for instituting cancellation proceedings 
challenging the validity of a patent within a fixed time 
after the granting of the patent, such as six months, 
would probably prove to be an additional harassment to’ 
the individual inventor or small manufacturer. Design 
engineers would be obliged to wait an additional period 
after grant of the patent before knowing whether the 
design could be adopted without competition from rival 
concerns merely copying from others. The commis- 
sioner’s proposal to publish patent applications while still 
pending instead of providing cancellation proceedings 
after the patent grant, would have the advantage that 
anticipation known to industry could be brought to the 
attention of the patent office during the normal period 
of pendency and would not need to delay the grant of 
patents on meritorious inventions. 

There has been much discussion pro and con about 
the recommendation that Congress declare a uniform 
standard of invention whereby patentability is deter- 
mined objectively by the nature of the contribution to 
the advancement of the art, and not subjectively by the 
nature of the process by which the invention may have 
been accomplished. Some say that such an attempt 
would be futile since “invention” has been declared by 
the courts to be incapable of definition. Others, espe- 
cially those mainly concerned with defending the larger 
corporations, assert legislation is unnecessary since the 
courts have already evolved criteria of invention, which 
they will tend to employ in any event. Nevertheless, a 
bill was introduced in the last Congress by Representa- 
tive Hartley calling for enactment of the commission’s 
recommendation for an objective test. The proponents 
of the measure urge that the patent office in granting 
patents and the federal courts in passing on the validity 
of issued patents should have the guidance of an act of 
Congress in determining what is patentable and what is 
not patentable. 

The commission recommended that whenever validity 
of a patent is attacked in an infringement suit before 
the district court, the court shall certify the record to 


the patent office for a report on the validity of the 
patent. Such a reference of validity questions to the 
patent office has been opposed by Casper W. Ooms, 
Commissioner of Patents. He feels that the patent office 
has not demonstrated a capacity for handling a large 
volume of such determinations as rapidly as would be 
necessary, and that the patent office would be burdened 
with the unsatisfactory task of passing upon questions, 
many of which it had once passed upon. 

The question of the desirability of having a single 
court of patent appeals has been debated by patent law- 
yers for many years. Some point to the advantages ot 
not having conflicting decisions on the same patent in 
different judicial circuits and the possibility of having 
appeals heard by judges who are or would by experience 
become experts in patent law and matters of science and 
technology. Others point out that the patent law. is but 
a branch of the general law and that general law judges 
must decide other cases which also involve technical or 
highly complicated facts such as admiralty cases, public 
utility cases, cases involving liability for failure of per- 
formance of intricate machinery, medical malpractice 
cases, etc., for each of which it would be impracticable 
to have separate special appeal courts. They also assert 
that judges appointed to a special court would tend to 
fall into a bureaucratic rut and that competent judges 
would be reluctant to leave courts trying general law 
cases for a special court. 

As distinguished from having a special court of patent 
appeals to hear appeals from patent decisions of trial 
courts, it has been proposed to aid the trial judges by 
independent experts called to pass on technical ques- 
tions. Commissioner Ooms has come to the view that a 


‘tribunal with specialized qualifications must be provided 


to try patent cases. He recommends, however, a real 
court made up of judges specially interested in patent 
law, rather than a scientific board of inquiry disregard- 
ing legal problems. 

It is of interest to observe that the question of patent 
law reform has also arisen in Great Britain. Britain’s 
Departmental Committee on the Patenfs and Designs 

(Continued on page 192) 
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Fig. 1—The complete sinus heating pad, ready for use, showing 
the pad itself enclosed in its waterproof envelope, center, the 
slip-cover of hospital sheeting above, and the spongy, water- 


absorbing fomentator below. 


an Electric Appliance 


With Help of Safety Standards 


Casco heating pad shows that safety require- 

ments can be an aid to the designer in devel- 

oping an effective product and that they need 
not detract from good performance. 


PE NHE design of an electric heating pad involves the 
use of electrical components of several kinds, de- 
cision as to mechanical structure and coverings, 

and solutions of some nice problems in the production of 
heat and the control of temperatures. In addition, the 
product may be equipped with means for supplying 
moisture, which brings further complications into the 
design. 

The sinus and muscle electric heating pack made by 
Casco Products Corporation, Bridgeport, Connecticut, 
is an illustration of good design in a product of this 
kind. It is a rectangular pad 3% x 15 in., completely 
enclosed in a watertight envelope into which the rubber- 
jacketed cord is sealed. It is provided with an outside 
slip-cover with tie straps and a spongy “fomentator” in 
sheet form to provide a degree of moisture with the 
heat. All of this is shown in Fig. 1 where the three 
Pieces are spread out as they appear when ready for 
use. The form of the pad, and of its appurtenances, is 
designed to facilitate tying it around the patient’s head, 
throat, limbs or joints. The slip-cover is of white hos- 
pital sheeting and has two pockets or compartments— 
one for the pad and one for the fomentator. Slip-cover, 
fomentator and pad can be separately washed and 
sterilized. The pad presents an exterior surface of syn- 
thetic rubber, completely sealed by vulcanization and 
which is readily cleaned. So much for overall ap- 
pearance. 

Several factors of design in such an appliance as a 
heating pad are concerned with safety considerations 
and are largely determined upon the basis of experience 
as well as upon engineering calculation. One of these 
is energy input and another is the use of thermostats. 
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Through the years certain limitations have come to be 
recognized which industry representatives and fire-in- 
surance interests have formulated in standards of 
Underwriters’ Laboratories, Inc. In order to take full 
advantage of experience previously gained and to insure 
complete compliance with safety requirements, the Un- 
derwriters’ standard for electric heating pads was used 
as a guide in designing the Casco product. 

Power input is limited by the standard to 0.65 watt 
per sq in. of area of one side of a pad having a total area 
of 75 sq in. or less. This sinus pad, with an area of 
52.5 sq in., cannot have an input therefore greater than 
34.125 watts. Actually, it has about 26 watts. The ele- 
ment is No. 36 B&S gage resistance wire spiraled 
around a core of asbestos roving. This is then covered 
with three strands of asbestos roving held in place by a 
marker thread. The assembled element is held to a 
bemis-cloth foundation by a loop stitch throughout the 
five-foot length of the element (see Figs. 2 and 3). The 
element has a resistance of 110 ohms per ft. Its spiral 
form gives it flexibility while it is held securely in its 
designed form by the stitching and the bemis-cloth 
foundation. 


TEMPERATURE CONTROL 


The theory underlying the Underwriters’ safety 
standard is that input is limited as a first step toward 
avoiding objectionable temperatures; then maximum 
temperatures attainable under the most adverse condi- 
tions are stipulated; and finally there must be two or 
more thermostats, connected in series, to effect physical 
control of temperatures at all times. These thermostats 
are adjusted at the factory and sealed to maintain that 
adjustment and to prevent any tinkering by the user. 

The Casco thermostats are made as indicated in Fig. 
4. The bakelite body is 1349-in. in length and provided 
with a flat cover of micarta. Inside is a bimetallic blade 
and a contact screw. The contact on the bimetal blade 


Xis gold-silver alloy and that on the stationary contact 
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screw is of palladium-ruthenium alloy. The compon- 
ent parts and the thermostat assembly go through a 
series of normalizing heat treatments to bring about 
stability in operation and each thermostat is then cali- 
brated under carefully controlled conditions. 

The molded case for the thermostat is first normalized 
at 280 F for 6 hr and the bimetal blade at 300 F for 3 
hr. After assembly the unit is subjected to a period of 
2 hr at 250 F, allowed to rest for 2 hr at room tempera- 
ture, and then given a second normalizing at 250 F for 
2 hr. It is then calibrated by adjustment of the con- 
tact screw and the blade so that it operates at 155 F. 
This compares with Underwriters’ requirements for a 
maximum temperature under normal operating condi- 
tions of 100 C (212 F). The Underwriters’ figure is 
based upon considerations of safety from fire hazard 
but the manufacturer set the operating temperature 
much lower because of requirements for personal com- 
fort. Incidentally, test conditions representing normal 
operation call for blanketing with a felt mat, each 1 in. 
thick, placed on each side of the heating pad, overlapping 
the edges at least 2 in. all around. 

Each thermostat is placed within a gum-rubberized 
cloth patch which is folded over and stitched to the 
foundation sheet which also holds the heating element. 
Connections between element and the pig-tail terminals 
of the thermostats are made by twisting the wires to- 
gether and crimping tightly with a shoe-lace clip. Three 
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Fig. 2—Jnterior con- 
struction of the pad, the 
envelope and cushioning 
material being cut away 
to show the heating ele- 
ment and thermostats. 
All components are held 
firmly in position by 
stitching which fastens 
them to the fabric foun- 
dation. See diagram 
on this page below. 


of these are shown in Fig. 3. 

The theory behind the requirement for two thermo- 
stats in series contemplates not merely the possibility 
that one may become deranged, but is particularly aimed 
to cover the situation where the pad may be folded or 
otherwise applied with one thermostat exposed to am- 
bient air, leaving the second one with the responsibility 
for limiting interior temperatures. 


TWO TEMPERATURES 


A flat pad with the heating element symmetrically 
located inside so that the same.amount and kind of ma- 
terial is interposed on each side of the element, would 
produce the same temperature under any one condition 
of use, no matter which side is placed against the affected 
area. Casco designers, however, took advantage of the 
principle of temperature gradients and placed a layer of 
jute sheeting next to the heating element on one side 
only. This effectively reduced the exterior temperature 
on that side, affording the user a choice of two tempera- 
tures by turning the pad one way or the other. A tem- 
perature differential of as much as 20 F is secured in 
this way. . 

Fomentation, according to the dictionary, is the ap- 
plication of moisture with heat for the purpose of reliev- 
ing pain. The fomentator in the Casco sinus pad 1s a 
thin slice of cellulose sponge, shown in Fig. 1, designed 


Thermostat |. 


Element connected to 
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Fig. 3—The pad assembly, 14 in. long as shown, with details of stitching to hold the components in place on the 
bemis-cloth foundation. Note extra stitching to secure the flexible cord at lower left-hand corner. 
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to be moistened and placed in a pocket on one side of the 
slip-cover. Instructions direct the user to immerse the 
sponge for 30 sec and then squeeze out the excess water, 
leaving the sponge merely damp. Cellulose sponge has 
been found to absorb from 11 to 20 times its own weight 
of water—at least 8 times the absorbency of ordinary 
fabric. Tests run at Casco show that the sponge retains 
a considerable fraction of its original moisture content 
for more than ten days of continuous operation with a 
sinus pad. (See Fig. 6.) 

By reversing the heating pad in the slip-cover, either 
the low- or the high-temperature side of the pad may be 


placed next to the fomentator. Thus, there are four con- 

ditions of use possible with each pad: 
Low-temperature side, dry .............. 140 F 
High-temperature side, dry .............. 160 
Low-temperature side, moist ............ 120 
High-temperature side, moist ............ 140 


These four conditions of operation are represented in 
the graph in Fig. 5. 

The heating element and the jute pad on one side are 
enclosed within a flat envelope of synthetic rubber-cov- 
ered fabric, known as “fairprene.” The material is 
folded, the fold constituting one edge of the completed 
envelope (see Figs. 1 and 2), and the three remaining 
edges are sealed with methods quite conventional. How- 
ever, the rubber-jacketed flexible cord enters the en- 
velope at one corner (see Fig. 3) and must be sealed 
in to make the entire assembly watertight. The jacket 
on the cord is buna, which does not vulcanize with the 
material of the envelope. Accordingly, a special tape is 
employed here with the characteristic that one side is 
the same synthetic rubber material as used in the en- 
velope fabric and the other is neoprene, these being ap- 
plied to opposite surfaces of a cloth base, making a 
“sandwich.” This tape is wrapped tightly around the 
cord, so that when the assembly is subjected to vulcaniz- 
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Fig. 5—Time-temperature performance of the Casco sinus 
pad under specified test conditions, as shown by a record- 
ing potentiometer connected to thermocouples. 
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Fig. 4—The Casco thermostat, enclosed in a plastics 
housing, adjusted and sealed at the factory. 


ing temperature, neoprene of the tape unites with buna 
of the cord jacket and the opposite side of the tape joins 
with the material of the pad envelope, solidifying all into 
one mass and effectively sealing against the entrance of 
water or moisture. 

The Underwriters’ standard requires the fastening 
of the flexible cord to be such that it can withstand a 
50-lb pull without injury. The actual fastening is 
shown in Fig. 3, where the cord is looped and bartacked 
to the foundation material. However, the vulcanizing 
of cord jacket to outer envelope is a part of the me- 
chanical fastening, also. The test in this instance is ap- 
plied between the cord just outside the envelope and the 
diagonally opposite corner of the pad. A prolonged ten- 
sion of 50 lb is carried under these conditions with no 
difficulty whatever. - 
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Fig. 6—Retention of moisture in the cellulose-sponge 
fomentator during periods of continuous heating, and 
comparable results on other materials. 


“Very Thin Steel for Use on High-Frequency” 


A few reprints of the article on Very Thin Electrical 
Steel for High-Frequency Components, by G. H. Cole 
of The American Rolling Mill Company, published in 
the December, 1946, issue, are still available. Copies 
will be sent upon request addressed to the Editor, Exec- 
TRICAL MANUFACTURING, 1250 Sixth Ave., New York 20. 





SPI 1947 Plastics Show in Review 


Second nationwide exposition and SPI annual conference under- 


scored sound engineering approach of fitting right plastics to 


right product design application. 


tion, held May 6-10, inclusive, at the Coliseum, 

- Chicago, was “The Right Plastic for the Right 
Purpose.” This theme was also highlighted at the 
technical and business sessions at the concurrently held 
1947 Annual Conference of the Society of the Plastics 
Industry, which sponsored the exposition. In striking 
this keynote all segments of the plastics industry under- 
scored the importance of product design. “What’s new 
in plastics material?” was the question most often heard 
at plastics meetings in years past. This year the empha- 
sis has shifted strongly. There was less straining to an- 
nounce “new” materials and certainly more restraint 
at publicizing superficial data on materials still in ex- 
perimental stage. Materials manufacturers, molders and 
laminators, and end users alike were down to basic 
questions: “Where can we use plastics to the best 
design advantage? How will plastics parts integrate in 
the final product ? How will they perform under actual 
service conditions ?” 

Some 140 companies exhibited at the show. Absence 
of a number of important companies, customs molders 
particularly, was taken as a protest gesture at the hold- 
ing of two plastics expositions in one calendar year—- 
an earlier one having been sponsored by the Society 
of Plastics Engineers in January. There was no question 
but that the industry felt one national exposition a year 
was sufficient. Attendance at the exhibition was esti- 
mated at 30,000. This was far below the total attendance 
of 100,000 at the 1946 exposition held in New York, 
but this year’s affair was pretty closely restricted to 
industry representatives and the lay public attendance 
was limited to a much greater extent than last year. 
Registration at the SPI proceedins at the Stevens Hotel 
was approximately 1000. 

Technical sessions held by the various divisions of 


a HEME of the Second National Plastics Exposi- 


Many electrical uses were shown. 


the SPI disclosed a strong trend to concentrate on pro- 
duction techniques and manufacturing costs. There was 
general comment that this should be significant to the 
product designer in the electrical field where so large a 
proportion of plastics is consumed. In the past the 
product designer has been primarily concerned with 
the properties of plastics and their potential applica- 
tions. But by this stage of the development of plastics 
as engineering materials, it should be assumed that the 
average design engineer has acquired a fundamental 
knowledge of the properties and uses of the better- 
known families of plastics materials. He should be 
aware that it is equally important that he understand 
how the plastics parts he designs are molded or fabri- 
cated, what are the economics of the various techniques, 
and how these considerations can affect his original 
design. The importance of collaboration between the 
product designer on one hand and the materials sup- 
plier and molder or fabicator on the other hand is in- 
herent in every application of plastics. 

Exhibit-wise, the presentations of the big materials 
manufacturers, in color, range and variety, dominated 
the scene. Carrying out the theme of the exposition and 
conference, end-product uses were stressed. In this re- 
spect a wide gamut of products was shown, including a 
consistently important segment of electrical applications 
in each exhibit. (Several of the more interesting ones are 
illustrated in these pages.) Where last year, for example, 
du Pont highlighted several plastics materials, such as 
polytetrafluoroethylene (Teflon), primarily from the 
standpoint of new materials, this year the company 
concentrated on showing practical applications of such 
materials. The same trend was evidenced in the compre- 
hensive showings of the Bakelite Corporation, General 
Electric Company, Monsanto Chemical Company, Amer- 
ican Cyanamid Company, Celanese Plastics Corporation, 


Officers of the Society of the 
Plastics Industry for 1947-48: 
George H. Clark (left), vice- 
president, Formica Insulation 
Company, is the new president. 
He succeeds Neil O. Broderson 
(center), Rochester Button Com- 
pany, who becomes the new chair- 
man of the board. Gordon Brown 
(right), vice-president, Bakelite 
Corporation, becomes the new 
vice-président of the society. 
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Dow Chemical Company, B. F. Goodrich Chemical 
Company, Owens-Corning Fiberglas Corporation, 
Rohm & Haas Company, United States Rubber Com- 
pany (Naugatuck Chemical Division), Tennessee East- 
man Corporation, and Plaskon Division, Libbey-Owens- 
Ford Glass Company. 

Expanding field of applications for polyethylene was 
pointed up in the Bakelite exhibit as it was in the du 
Pont show. Polystyrenes were much in evidence with 
effective showing made in the Dow and Monsanto ex- 
hibits. American Cyanamid showed several new appli- 
cations for their melamine resins, including their use in 
television tube sockets. 

It is of course beyond the scope of this review to 
comment on the many exhibits of nonelectrical applica- 
tions of plastics. In a number of such instances, how- 
ever, the applications are based on materials properties 
and design considerations that may very well be applied 
in electrical directions. Typical is the growing use of 
structural-type polyester laminates in large low-pressure 
moldings, such as small boats. The applicability of 
these materials and techniques to large electrical hous- 
ings for machine tools, etc., is being constantly explored 
and definite uses on a broad scale are forecast. 

Several new formulations of acrylics were shown, in- 
cluding sheets incorporating luminescent pigments. An- 
other type, with possibilities for decorative design, was 
an acrylic sheet shown by du Pont with frosted, pebbled 
and other pattern effects in the surface. 

Monsanto announced the introduction of a new poly- 
styrene formulation (Lustrex). This was described as 
an improved type of the company’s regular Lustron 
polystyrene with excellent moldability in standard in- 
jection machines. It is also adaptable for extrusion pur- 
poses. Improved properties of Lustrex were given as 
(1) higher heat resistance ; (2) quick setting character- 
istics; and (3) higher strength. Tentative properties 
comparing Lustrex and Lustron appear in Table I. 
(See page 210.) Production was said to be still limited. 

Several new formulations of Geon vinyl resins were 
featured by B. F. Goodrich Chemical Company, but 
applications appear primarily in the soft goods fields 
for coating fabrics, etc. Geon Paste Resin 100-X-26, 























General Electric Company 


Fig. 2—White urea-formal- 
dehyde was used for the 
large two-piece molded 
housing for this electrically- 
operated cube steak ma- 
chine. Overall dimensions of 
top housing are 15 x 9 x 6% 
in. Bottom housing, 15 x 9 x 
10 in. Styled at G-E’s Pitts- 
field, Mass., plant and mold- 
ed at its Meriden, Conn., 
plant from Plaskon ma- 
terial, for the Cube Steak 
Machine Company. Machine 
is operated by %-hp a-c 
motor. 
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au Font Company 
Fig. 1—Nylon molds easily into small, complex parts. 
Shown here are 14 parts, such as coil bobbins and 
other components in Fairchild Camera’s rate gyro. 


however, has possibilities in industrial applications. It 
is basically a paste dispersion of the basic resin in 
plasticizer and exhibits certain processing advantages 
as compared with the conventional types of dispersion in 
water or solvents. An interesting possibility is that of low 
pressure molding with these pastes. According to Good- 
rich, this may perhaps be the most important property 
of the material. Paste formulations may be used where 
long molds are involved, or where delicate inserts are 
required. Gasketing components are a possibility. Injec- 
tion molding and extrusion are other future develop- 
ments that are to be investigated. Goodrich emphasized 
that the material is still in pilot plant stage. 

A special finish (Laminate Polymerin) for the pro- 
duction of phenolic or melamine laminates in a variety 
of brilliant colors was featured by Interchemical Cor- 
poration, Finishes Division. It is a pigmented surfacing 
material that is applied only to the top sheet prior to 
laminating and curing under pressure and provides a 
very hard, marproof surface highly resistant to checking 
and crazing. Tests were reported showing the finished 
film withstanding five cycles of wet and dry heat at 
190-200 F. 

Fabricators, molders and laminators were in evidence 
in a number of interesting exhibits including examples 





of industrial applications. Westinghouse Electric Cor- 
poration showed various applications for its Micarta, 
including refrigerator door inner linings, and timing 
gears. Formica Insulation Company, National Vulcan- 
ized Fibre Company, Taylor Fibre Company, Water- 
town Manufacturing Company, Taylor Manufacturing 
Company, Richardson Company, General Industries 
Company, Catalin Corporation, and Continental Plastics 
Corporation were among the exhibitors in these cate- 
gories. Flexible plastics for use as insulated wire and 
related products were shown by Surprenant Electrical 
Insulation Company. 

Production equipment aroused perhaps the most in- 
terest from the visitors. Hydraulic Press Manufactur- 
ing Company demonstrated its new 4-oz injection ma- 
chine and a new 100-ton semiautomatic compression 
press. Lake Erie Engineering Corporation put its huge 
200-ton Duplex compression and plunger molding press 
through its paces. Lester-Phoenix, Inc., demonstrated 
the operation of its injection molding machines. 

High-frequency heat sealing equipment for thermo- 
plastic materials was featured in several exhibits. Among 
these, the Radio Receptor Company, Inc., demonstrated 
its equipment, as did the Illinois Tool Works Electronics 
Division. Radio Corporation of America, RCA Victor 
Division, exhibited for the first time a “universal” type 
sealing press which can be used for making seals from 
7 to 15 sq in. in one quick operation. Any shape of seal 
can be made simply by bending or changing a flexible 
brass strip on the sealing die to fit the desired configura- 
tion. The unit operates with a standard power gener- 
ator. 

Much sound engineering advice to the plastics indus- 


try came from Kurt Emde, chief mechanical engineer; 
Zenith Radio Corporation. In a paper included in a 
conference discussion on merchandising, Mr. Emde in- 
jected some clear hard-boiled ideas not only on how and 
to whom industrial plastics should be sold but how they 


* Bakelite Corp. 

Fig. 5—These lightweight door liners molded from 

Bakelite laminates for the Admiral Dual-Temp re- 

frigerator illustrate possibilities for large-size mold- 
‘ings on a mass production basis. 
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du Pont Company 
Fig. 4—Ability of polytetrafluoroethylene (Teflon) to 
resist high temperatures makes it a logical choice for 
the sealing surfaces of this Dobeckmun household 
electric device for sealing plastics film, in garment 
bags, etc. Housing is molded from Bakelite phenolic. 


should be specified and integrated into a finished product. 
He emphasized that “‘all claims for plastics which can- 
not be held should cease and applications must be made 
with care and ingenuity,’ and he pointed out that “the 
engineer in his toils” scoffs at the mistaken idea that 
everything and anything can be made of plastics. In 
citing some actual design case histories, he underscored 
the vital importance of implementing laboratory data 
with actual field performance data. He emphasized that 
going off on a tangent with plastics parts to create pleas- 
ing external appearance without sufficient investigation 
of service durability can frequently lead to disastrous 
failures. He urged materials manufacturers to provide 
their users with complete technical data on the mate- 
rials, favorable as well as unfavorable. 

As mentioned in a previous section of this review, 
the technical papers bore down heavily on production 
techniques. Space does not permit any extensive refer- 
ence to these papers, but highlights of a few papers may 
be noted herein for their possible interest to the design 
engineer. 

E. F. Bachner, Jr., of the Chicago Molded Products 
Corporation, in a paper on “The Injection Molding of 
Large Parts,” brought out that the demand for large 
injection molded parts has increased to a considerable 
extent during the past year. In analyzing the design 
requirements for such parts, Mr. Bachner laid down 
these fundamentals: (1) parts should be designed so as 
to facilitate the flow of the material and allow the mold 
to fill evenly ; (2) the flow of the material should not be 
separated or broken up as this may cause weld lines or 
trapped air in the part; (3) heavy sections should be 
avoided where possible as these tend to cause sink marks 
and slow up the molding cycle; (4) care must be exer- 
cised to eliminate any undercuts in the molding of poly- 
styrene materials where generous draft should be pro- 
vided to facilitate ejection of the part; (5) some of the 
softer nonrigid materials can be molded with undercuts 
designed into the part where this is desirable. 

Mr. Bachner also pointed out that usually all large 
molded parts show some flow marks or blemishes and 
therefore design should provide for all flat surfaces 
to be slightly convex or decorated with some type of 
design to improve the appearance of the molded piece. 
Good design can reduce objectionable effects from mold- 
ing and also reduce the tendency toward warpage. 


In a joint paper, W. F. Farr and O. L. Pierson of 
(Continued on ‘page 208) 
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PRODUCT DESIGN 
CONTEST” 


OPEN to all manufacturers of electrically energized machines, 








appliances, equipment and devices which have been designed, 
engineered and manufactured in the period since August 1, 
1945. An invitation to participate in this annual competition is 
extended also to industrial designers and engineering consultants 


who may have collaborated in the development of such products. 





Founded in 1935 to stimulate and encourage 
those engaged in product development and to 
reward them with material recognition for superior 
performance in the engineering and design skills. 
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and Achievement in Engineering of 


New Electrically Operated Products 


ELECTRICAL MANUFACTURING CERTIFICATE OF AWARD and Cash 
Purse of $500.00 to be presented to each of FIVE Contest Winners 


a their engineers and designers, will be pleased to 
learn that ELECTRICAL MANUFACTURING is, this year, resuming the sponsorship of its 


popular Product Design Contest, an annual event until the war interrupted. 


Once again, after a lapse of several years, those who dream products and translate 
their dreams into tangible machines, appliances, devices and equipment will be afforded 
an opportunity to record their achievements, by word and picture, for their fellow 
product makers. Again, they will experience the thrill of entering into competition 
with others to determine who tells the best product development story that shows the 
greater design ingenuity and engineering skill. 

Manufacturers of a very broad category of products may qualify .. . the determining 
factors being that the products have been designed, engineered and manufactured since 
August 1, 1945 and that they require electricity for their operation or use. Unattached 
industrial designers and engineers may also enter the contest. 

Carefully read the simple rules which govern. Select one from among your number 
to assume the responsibility for projecting the story, with or without the collaboration 
of associates. Make available to him all material, including specifications, drawings, 
prints and photographs. With these as an outline, it will be easy to fill in the blank 
spots. A simple, interesting and complete story, wholly conforming to the rules, should 
evolve easily and naturally. The simpler the language the better, so long as the story 
relates the full details of the product development. Simplicity facilitates reading. 

Opportunity beckons for a company to gain 
recognition for an engineering job, well done. Here, 
too, is the medium through which your engineering 
statt may be singled out and honored for an above- 
the-average performance in design skill and engi- 
neering performance. To the winners . . . there will 
be five of them... goes prestige, publicity and a 
material award, all attained at the cost of the little 
time it takes to organize the data and put it together 
in a word picture. 

Use the card furnished here to designate your 
entry into the NINTH ANNUAL ELECTRICAL MANU- 
FACTURING PRropucT DESIGN CONTEsT. Complete 
data and helpful suggestions on procedure will be 


promptly forthcoming. Mail it now. 


SZ000 IN CASH AWARDS 





ables FOR THE NINTH ANNUAL 


ELECTRICAL MANUFACTURING PRODUCT DESIGN CONTEST 


Ek b t t 


Any company that has designed, engineered and manufactured, since 
August 1, 1945, a machine, appliance, device or equipment which is 
electrically operated...the manufacturers of any product which de- 
rives its source of operating power from electricity, may enter the con- 
test. An industrial design or engineering consultant is also eligible. No 
entry fee is required. 


Prepare and submit, in duplicate, a manuscript consisting of 2500-3500 
words about an electrically operated product which actually has been 
designed, engineered and manufactured in the period since August 1, 
1945. The manuscript should be typewritten, double-spaced and hith- 
erto unpublished. 

The manuscript should fully and clearly describe a new or re- 
designed product. Why was the new design undertaken; what circum- 
stances prompted its development? Describe the overall design, stating 
whether it was influenced more by competitive selling and customer 
eye appeal or by functional considerations. Tell of the appearance 
design factors and the engineering problems and how they were met, 
especially as they related themselves to the application of electric 
power, control, light, heat, electronic or other electrical characteristics. 
State what metals, materials, finishes, electrical and mechanical parts 
were specified and why. Avoid trade or brand names. Confidential 
data need not be revealed. 

A company may enter individual manuscripts for as many separate 
products as qualify. 

Photographs and drawings or blueprints should accompany the 
manuscript to illustrate exterior and interior views of product, the 
electrical system features, the mechanical design details and their 
locations. All illustrations should be in duplicate and be company 
identified and captioned plainly to indicate what is depicted. 


All material to be eligible in the Contest should be delivered to the 
Contest Editor, ELECTRICAL MANUFACTURING, 1250 Sixth 
Avenue, New York 20, N. Y., by 5 P.M., August 6, 1947, unless sent 
through the mail in which case it may bear a postmark not later than 
midnight of the closing date indicated. 

The judges will be well-known engineers and designers and their 
names will be announced later. Judging will be on the basis of the 
achievement in design and the skill in engineering as described and 
pictured in the material submitted; also consideration will be accorded 
the completeness and clarity of the product development story as 
written. The judges’ decisions will be final. 


Cash awards totalling $2500 will be announced in the NINTH 


ANNUAL OCTOBER PRODUCT DESIGN NUMBER OF 


ELECTRICAL MANUFACTURING in which issue award-winning 
manuscripts also will be featured. Individual awards of $500 each 
will be presented to the five companies which, in the opinion of the 
judges, sponsored manuscripts which most interestingly and real- 
istically related how their products were designed and engineered. 
Framed Certificates of Award will also be presented the winners. In 
case of a tie, duplicate awards will Be made. All material as submitted 
becomes the sole property of the publisher, but if any manuscripts 
not winning an award are subsequently published in ELECTRICAL 
MANUFACTURING regular author rates will be paid. 
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acs WINNERS will be announced in the NINTH ANNUAL OCTOBER 
PRODUCT DESIGN NUMBER of ELECTRICAL MANUFACTURING. A special 


feature section of the October issue will be given over to a dramatic, colorful 


presentation of the five award-winning manuscripts. Each design story will be 
presented in its entirety and illustrated with photos, drawings and engineering 
blueprints to show specific details of the product's designs. The award-winning 
manuscripts thus become a permanent record of the contributions made by 


manufacturers, their designers and engineers, in the development of electri- 


cally operated machines, appliances, apparatus, devices and equipment. 
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Fig. 1—Cover of fluorescent ceiling fixture shows 

possibilities in drawing cellulose acetate sheets in 

large formed designs. Combines good light transmis- 
sion and diffusing properties with light weight. 
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Cellulosies in 


Your Electrical 
Product Design 


There’s nothing static about this long-established family of 
plastics. War-developed ethyl cellulose, new flame-resistant for- 
mulations, and cellulose propionate, latest arrival in the group, 
serve to widen the already broad range of electrical applications. 


E. K. CLIVER 


Electrical Engineer 
Celanese Plastics Corporation 


important place among the plastics used exten- 

sively in the electrical field. Like any other 
material they do an excellent job where their properties 
fit the end use but like any other material they can be 
misapplied if they are used where another material 
should be specified. The purpose of this article is to (1) 
present the basic considerations involved in designing 
the plastics parts of electrical equipment from cellulosic 
materials; (2) point out the significance of laboratory 
tests and published test data; (3) summarize outstand- 
ing properties of the cellulosics; and (4) indicate some 
of the existing and potential uses for these plastics in 
electrical design. 

The first decision to make is—do plastics apply to 
the job? This fundamental decision is necessary before 
it can be decided whether cellulosic or any other plastics 
can be specified. There are many electrical applications 
where plastics alone are the answer. There are others 
where ceramics, mica, rubber, glass or metal can do a 
better job. 

If the physical and electrical requirements indicate 
that a plastic is desirable, the next step is to discard 
all previous designs and engineering data based on non- 
plastic materials and, in case the contemplated change is 
from one of the older plastics to a new product, to take 
the same steps. Otherwise there is a tendency to design 
with the properties of the previously used materials 
in mind and to consider production problems based on 
the use of the former materials, 

This leads to difficulties as often the new materials 


Po many years the cellulosics have occupied an 
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do not fit readily into designs and production techniques 
based on materials with entirely different character- 
istics and properties. The difficulties are not always 
just physical; frequently production employees will 
expect the same results from the new material as from 
the former, if no changes are made in production 
technique. If on the other hand design and production 
start on an absolute basis, rather than a comparative 
or substitute basis, many advantages are possible. 
Specifications also should be based on performance re- 
quirements, not written on a particular material. 

In electrical design two prime considerations are heat 
resistance and flame resistance as many designs must be 
suitable for approval by the Underwriters Laboratories. 
There is no standard laboratory test for heat resistance 
which will give a reliable indication of the suitability of 
thermoplastic materials such as the cellulosics for a 
given use. It is a mistake to base design on the ASTM 
heat distortion figures. The heat distortion test is a 
purely laboratory test for classifying molding mate- 
rials and bears little if any relation to the behavior of 
a molding material in the finished product. Although 
the heat distortion figures for cellulosic materials are 
well under 100 C, parts molded from certain of these 
materials stand up for several hours at temperatures of 
100 C and higher. 

Heat resistance figures for molded materials do not 
apply to films and fabrics made from cellulosic mate- 
rials. Cellulose acetate films used in radio com- 
ponents have been exposed to several hours processing 
at 140 C with satisfactory results, while cellulose acetate 
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Table I—Range of Properties of Cellulosic Plastics Molding Compounds 





Property Unit 


Min. 
1.26 


Specific gravity 


20 C/20C 


Cellulose Acetate* 


Max. 


Cellulose Acetate 
Butyrate* 


Max. 
1.10 1.23 


Min. 


Ethyl] Cellulose* 


Min. Max. 


1.08 1.18 


Cellulose 
Propionate* 
Min. Max. 


1.16 1.22 


Tensile strength psi 
Compressive strength psi 


Flexural strength psi 





Impact strength (Izod) ft—lb/in. of milled notch 


Water absorption 
(24 hr immersion) 





Refractive index nD 
Rockwell hardness R scale 
cal per gram per deg 


deg C 
deg F - 


Specific heat 


Distortion under heat 


cal per sec per sq cm per 
deg C per cm x 10-4 


Thermal conductivity 


linear in. per in. per 


deg C x 10-5 


Thermal coefficient of expansion 


Flammability in. per min 


Volume resistivity ohm-cm 


for 0.125 in. thick samples, 
velts/mil 


Dielectric strength 


Dielectric constant at 1 mc 


Power factor at 1 mc 





Are resistance | total seconds 





10,500 
2000 


25 C (77 F) 0.5 


per cent 2.0 


self-extin- 
guishing 


1400 | 6500 | 2500 | 8000 | 2300 | 6000 
8000 | 20,000 | *** | *** 


4000**} 12,000** 


eee eee 


1600 | 11,000 3500 | 10,000 


0.4ftt | 9.1Tt ; ‘ 11.4 


3 2.4 


93 
200 


4.0 8.0 4.0 6.0 


16 11 17 10 14 


self-extin|- 


2.0 guishing| 1.5 6.56"" 


1012+" 


1 .90** 


10] = 10} 10" 104+ 


365 250 400 470 
7.0 a2 6.2 3.0 
0.10 0.01 

300 


0.04 





* “Technical Data on Plastics” —Plastics Materials Manufacturers Association, April, 1945. 


t “Tenite Specifications” —Tennessee Eastman Corp., 1946. 
** “Molding With Lumarith”—Celanese Plastics Corp., 1945. 


*** No data available. 
t Ft-lb/in. of molded notch. 
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fabrics for electrical insulation have been taken to much 
higher temperatures. The first indication of deteriora- 
tion of fabric occurred at close to 200 C. The best way 
to find the heat resistance of a material for a particular 
end use is to make up samples and try them out in 
that end use. Not only does the form in which the 
material is applied affect its heat resistance but also 
the conditions surrounding it after fabrication. <A 
material with a high unstressed heat resistance may be 
unsuitable if it is subject to considerable tensile stress. 
If a large area is confined (as between two metal 
plates) normal compressive stress may have little effect 
because the material is too viscous to flow under such 
a condition even though it softens. Some of the cellu- 
losics are molded at temperatures well over 200 C and 
pressures of the order of 20,000 psi are necessary. 

An advantage of using cellulosics for electrical insu- 
lation js, that though they soften under extreme heat 
they become solid again on cooling and are still capable 
of doing a good insulating job. Disintegration of cel- 
lulose acetate occurs at well over 200 C. 

Regarding flame resistance, a series of self-extin- 
guishing cellulose acetate molding materials has been 
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developed and electrical appliances using this material 
have received approval by the Underwriters Labora- 
tories. Ordinarily cellulose acetate and the other cellu- 
losics except cellulose nitrate are designated as slow- 
burning. 

The same reasoning used to clarify heat resistance 
applies to other properties for which tables of labora- 
tory figures are made up. In evaluating and comparing 
plastic materials by such means it is well to keep in 
mind that laboratory data are obtained under certain 
standard fixed conditions. Laboratory tests are often 
not set up with sufficient consideration of actual field 
conditions. This is so because it is necessary to compare 
such test data and therefore some common denominator 
must be found to give the data significance. Field or 
use conditions bring in so many variables, including the 
human factor, that the final answer as to the applica- 
bility of a material for an end use can be found only by 
making up working samples of the materials in ques- 
tion and submitting them to actual use. 

An illustration of this would be the testing of say 
heat insulation. Laboratory tests could give figures 
for heat transmission and reflection, compressibility, 
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Fig. 2—Lightweight cellulose acetate butyrate per- 

forms a functional job in the impact-resisting housing 

of this electric manicuring tool. . Device is designed for 

a-c or d-c service. Files, buffers, etc., are inserted at 
the end and vibrate against the fingernail. 


deterioration due to heat, etc., but only a use test in the 
location of contemplated use could tell the effect of 


external atmosphere, human treatment, etc. A very 
good example of the fallacy of basing final conclu- 
sions entirely on laboratory tests is a wartime experi- 
ence with wire insulation. An insulation suitable for 
outdoor communication wire was desired by the armed 
forces during the war. The wire was to be laid on the 
ground and so had to be resistant to moisture as well 
as tough and with low-loss electrical characteristics. 
Ethyl cellulose appeared to be a desirable material from 
an electrical standpoint due to its low loss relative to the 
available rubbers and substitute materials. Laboratory 
tests on the plain materials showed that although certain 
vinyls had higher losses under either wet or dry con- 
ditions the increase in loss from dry to wet conditions 
was greater for the ethyl cellulose. The vinyl mate- 
rial appeared to be better as uniform talking conditions 
were desirable. 

A field test was then made using wires insulated with 
the vinyl and ethyl cellulose materials. It was then 
found that the decrease in talking distance from dry to 
wet conditions was less for the ethyl cellulose than for 
the vinyl material and the reason was one that did not 
and would not show up in the laboratory testing of the 
plain materials. Under moist conditions a thin surface 
film of moisture tends to form around the insulation of 
a conductor and in the case of a twisted pair this in- 
creases the mutual capacitance and cuts down the talk- 
ing distance. The ethyl cellulose was plasticized with 
a material which prevented the forming of this surface 
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Fig. 3—An electric hairbrush shows another ingenious 
use of cellulosics with other plastics. Ethyl cellulose 
was used for the housing because of its toughness, 
dimensional stability and glossy finish. Butyrate be- 
cause of its fabricating characteristics was selected for 
the brush back. Phenolics were used in the motor 
parts. Impulse-type 110-volt a-c/d-c motor has oper- 
ating speed of 3600 rpm. Motor operates at synchro- 
nous speed and produces an eccentric load because of 
armature unbalance thereby causing brush to gyrate. 


film and so its actual field loss in decibels was much less 
than laboratory tests indicated. (Available information 
is to the effect that neither of these materials was used 
in the final design, for reasons peculiar to this particular 
combat application. ) 

Laboratory tests are essential and should be weighed 
carefully but final decisions based on laboratory data 
alone often are not the best. Arguing a problem out 
on theory alone runs into the same hazards. A good 
policy to adopt is “Let’s not argue about it, let’s 
try it.” 

When laboratory data can be applied to a problem 
these should be applied with discretion and due con- 
sideration given to all interrelated factors to obtain 
a true perspective. For instance, in the case of moisture 
resistance the percentage moisture absorption of a ma- 
terial may give an incomplete picture. It is the 
effect of this moisture absorption on dielectric strength, 
resistivity, dimensional stability, deterioration, etc., 
which is of significance. Some of the cellulosics have 
higher dielectric strength wet or dry than some mate- 
rials with lower moisture absorption. Also some of the 
cellulosics cause much less corroding of copper wire 
than materials with lower moisture absorption. In the 
case of surface resistivity a material with a low 
moisture absorption may allow the formation of a con- 
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Fig. 4—Chip-resistant, sturdy cellulose acetate butyrate was used in this crystal 


microphone. 


High luster and permanent built-in color are outstanding features. 


Fig. 5—Cellulose propionate, of all cellulose esters, is the least subject to dimen- 


sional change and to warpage. 


These properties, plus the smooth molded finish 


and ease in machining and routing make this material a logical choice for this 


telephone housing. 


tinuous conducting surface film on the material. 

In the final design of electrical equipment the advan- 
tages and disadvantages of a material must be care- 
fully weighed. For example, highly plasticized cellu- 
losics are subject to cold flow, with consequent impair- 
ment in dimensional stability. The effects of cold flow, 
however, can be overcome by using harder materials 
with lower plasticizer content. The broad range of 
applications in which the cellulosics are used, as de- 
scribed later, show that when the proper formulation is 
selected cold flow is of little consideration. 

Another property with which designers are concerned 
is dimensional stability as affected by factors other 
than cold flow. These factors are temperature and 
humidity changes. In this case, as in many others 
where the other excellent properties of a cellulosic make 
it desirable, proper design can take care of the less de- 
sirable properties. If this is done, any of the cellulosics, 
including acetates, can be used, for example, for many 
applications where warping and buckling cannot be 
tolerated. By allowing movement at the fastening points 
through the use of channels, oversize bolt holes, etc., by 
allowing dimensional changes to be taken up in areas 
that are not fastened, and by using harder materials, 
problems due to dimensional changes can be eliminated. 
An illustration of such design is provided in fluorescent 
lighting fixture diffusing enclosures (see Fig. 1). To 


Fig. 
attractive direct-reading numeral electric wall clock. 


6—Tough ethyl cellulose provides the housing for this 
Clock is made in red, green 
and ivory colors. 


take advantage of the light weight, toughness and optical 
properties of the cellulose acetate sheets allowance must 
be made in the mounting to take care of the expansion 
and contraction of the acetate with changes in tem- 
perature and humidity. 

All of the cellulosics are thermoplastics and dis- 
tinctly different from cellulose materials used as fillers 
in various resins. There is no free cellulose in the 
cellulosic plastics. This family of materials includes 
cellulose nitrate, the oldest member of the group and © 
the first plastic produced commercially under the name 
of celluloid; cellulose acetate, the most universally used 
member; cellulose acetate butyrate, which has been 
widely accepted ; ethyl cellulose, a recent member with 
a remarkable war record ; cellulose propionate, the new- 
est member, just now blossoming into commercial ma- 
turity; and cellulose tri-acetate, a European member 
not commercially produced in this country. Relative to 
other thermoplastics the cellulosics have very good im- 
pact strength, toughness, workability and color possi- 
bilities. 

Cellulose nitrate is too flammable for electrical appli- 
cations and so will not be considered further. All of 
the other cellulosic materials are suitable for electrical 
applications and can be injection-molded and extruded 
as well as molded by more modern methods, such as, 
transfer- and blow-molding. All of them can be plas- 


Table I—Range of Electrical Properties of Cellulosic Films* 


(At room conditions: 


50 per cent relative humidity, 25C temperature) 


Cellulose Acetate Ethyl Cellulose | Cellulose Propionate 


Max. 


3300 
3100 


Min. Max. 


KK 


Max. 
3000 


Min. 


1650 
1640 


Property Thickness 


1 to tne mils ** 


ae 
3 to 10 mils "| 
7 to 10 mils ae 1014 


333 


Voluffe resistivity (ohm-cm.) 


Dielectric constant (10® cps) 1 to 10 mils 


Dielectric strength (volts per mil) & 


Power factor (10 cps) 1 to 10 mils 


* Data furnished by Celanese Plastics Corp. 
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Fig. 7—Flame- and heat-resistant 
formulations of cellulose acetate find 
use in this U. L.-approved housing 
for an electric food mixer. 


ticized to various degrees to alter their moldability and 
their physical properties, All of them can be produced 
in the form of molding material, sheets, rods, tubes and 
films and all can be made in a range of colors and color 
combinations. (Cellophanes and rayons should not 
be confused with the cellulosic thermoplastics. They 
are entirely different chemically and are of little use in 
electrical insulation although they do find some use in 
the electrical industry as barrier tapes and outer braid 
on wires. ) 

One of the outstanding properties of cellulosic mold- 
ing materials is high impact strength. Table No. I com- 
pares the various cellulosics in this and other respects 
as they apply to the electrical industry. The properties 
are given as a range because of the many formulations 
for each cellulosic material. As the impact strength is 
reduced in formulations the heat resistance increases 
due to reduction of the amount of plasticizer used. Low 
plasticizer content in general increases hardness, de- 
creases: impact strength, increases heat resistance, in- 
creases dimensional stability, and decreases elongation, 
toughness and cold flow. Some specific comment on the 
characteristics of these materials follow: 

It will be noted that ethyl cellulose shows the highest 





impact strength range. It is especially good at low tem- 
peratures and this is the outstanding property of ethyl 
cellulose. Its water absorption is low and its dimen- 
sional stability is good. 

Cellulose acetate is a good all-around material. The 
other cellulosics exceed it in one classification or an- 
other but in the overall picture cellulose acetate comes 
nearest to being a universal material. It is made in 
harder flows than the other cellulosics. 

Cellulose acetate butyrate has lower moisture absorp- 
tion than the acetate and a somewhat better form 
retention with less tendency to warp. Its weathering 
ability makes it suitable for some outdoor applications. 

Cellulose propionate approaches ethyl cellulose in 
impact strength, has low moisture absorption, excellent 
dimensional stability and molds very easily with a very 
good finish. Like butyrate it has good weathering 
properties. 

The electrical properties of all of the cellulosics are 
very good at power frequencies with ethyl cellulose 
molding material having the highest dielectric strength. 
The loss factors of these materials are well within 
tolerances for power applications as are their resistivities 
and arc resistance. They may also be used at audio- 
frequencies and higher as circumstances indicate. 

The heat resistance of the cellulosic molding mate- 
rials (as indicated by the figures for distortion under 
heat) is below that for some other plastic materials but 
is sufficient for most electrical applications. Items 
molded from all materials tabulated except cellulose 
propionate have received approval by the Underwriters 
Laboratories. (Cellulose propionate has not been as 
yet submitted for test because at present the entire 
production is being used for items that do not re- 
quire U. L. approval.) Cellulosics, as many other 
materials, will’ drip when subjected to a flame long 
enough to cause burning, but they do not give off toxic 
or corrosive products. (As already mentioned, a series 
of high-acetyl cellulose acetate molding compounds 
has been developed that is flame-resistant and is rated as 
self-extinguishing. ) 

In addition to materials available in the form of 
molding powders, sheets, rods, tubes and films, cellu- 

(Continued on page 158) 





Table I11—Effect of Humidity on Electrical Properties of Cellulosic Films* 


Cellulose Acetate 








Ethyl Cellulose 
Min. Max. Min. Max. 


Cellulose Propionate 




















Property Min. Max. 
Dielectric strength, (3-10 mils thick) 
Volts per mil 50% RH 1640 3100 1700 2700 17 2400 
Volts per mil 95% RH 1000 1600 1300 1900 17 | 2400 
Volume resistivity 
ohm-cm. 50% RH 10" 104 104 104 10"5 
ohm-em. 95% RH 1012 1012 10" 10'3 10" 
After 24 hr in water 10° 101° 10° 101° 10" 
Dielectric constant, 10° cps 
50% RH aa 4.0 . 3.4 3.0 
95% RH pital ene 4.4 4.6 3.4 
After 24 hr in water 4.7 6.5 5.3 6.2 3.4 
Power factor, 10® cps 
50% RH 0.030 0.040 0.023 0.023 0.017 
95% RH ee Lore 0.036 0.042 0.020 
After 24 hr in water 0.040 0.055 0.047 0.063 0.020 


* Data furnished by Celanese Plastics Corp. 
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that the annual Machine Tool Electrification 

Forums, sponsored by the Westinghouse Elec- 
tric Corporation, serve as perhaps the one medium 
whereby electrical engineers of machine tool builders 
can get together and discuss their mutual problems. 
Although some of the talks dealt with were broad indus- 
try problems, most of the papers related to specific motor 
and control applications to metalworking machinery or 
with standards relating thereto. One entire session was 
devoted to a detailed progress report of work of the 
machine tool builders Electrical Committee. Another 
highlight of the two-day sessions, held at Buffalo, April 
22-23, was a tour of Westinghouse’s new motor plant in 
suburban Cheektowaga, N. Y. Here the visitors saw 
the welded-steel frame “Life-Line” motors being manu- 
factured on a mass-production basis. Leon R. Ludwig, 
manager of the Buffalo Division, acted as host. 

Don R. McGill, manager, machinery electrification 
division, presided as general chairman of the forum. 
L. E. Osborne, senior vice president in charge of opera- 
tions, welcomed the engineers from some 120 machine 
tool plants. He pointed out that the increased use of 
electrical power and power-driven tools and equipment 
must do the job of reducing unit labor costs, so necessary 
to a reduction in prices. 

Guest speaker at the banquet was Alexander G. 
Bryant, vice president, Cleereman Machine Tool Com- 
pany, who spoke on the advantages of modern machine 
tools in raising the standard of living for all. Tell 
Berna, general manager of the National Machine Tool 
Builders Association, also addressed the gathering and 
told of plans for the Machine Tool Show to be held in 
Chicago, September 17 to 26, the first in 12 years. 

Highlight of the meeting was a report by E. J. 
Rivoira, chairman of the NMTBA Electrical Commit- 
tee, and electrical engineer, Cincinnati Milling Machine 
Company. He began by stating that the present com- 
mittee consists, besides himself, of R. H. Clark, Warner 
& Swasey Company, Cleveland; J. J. Jaeger, Pratt & 
Whitney Division of Niles-Bement-Ponds Company, 
West Hartford, Conn.; Don R. Percival, Norton Com- 
pany, Worcester, Mass., and W. B. Wigton, Cincinnati 
Planer Company, Cincinnati. 

Mr. Rivoira said that the forthcoming Machine Tool 
Show is a challenge to every engineer applying electrical 
equipment ‘to machine tools. The physical interpretation 


r YHIS year, more than ever, it became apparent 


98 


Motor and Control Standards 
Focus of Forum Discussions 


Standardized wiring and mounting dimensions for magnetic starters, rerated motor- 
frame sizes, standardized control transformers and group motor protection were 
among subjects discussed at 11th. Westinghouse Machine Tool Electrification Forum. 








of the new electrical standards can be presented by 
having all machines designed in conformance with these 
standards, regardless of make, type or size. In working 
out the details for particular machines, every engineer 
should keep in mind that many of the provisions in the 
standard cover only the minimum requirements, Mr. 
Rivoira cautioned. 

In 1941 the Electrical Committee discussed with the 
NEMA Industrial Control Section the possibility of 
standardizing the wiring of full voltage magnetic 
starters. In September 1946’a new standard was issued 
as shown in Table I and on the opposite page. 

Mr. Rivoira recalled that at the previous Westing- 
house Forum held in Pittsburgh, April 9 and 10, 1946, 
the discussion brought out that it would be desirable to 
have a standard control transformer complete with 


Table I—Control and Power Connections— 
600 Volts or Less for Across-the-Line Starters 


2 phase, | 2 phase, 
4 wire 3 wire D-C 
i i243 Li, is- 


LI, L2, 
phase 1 | L3 
L2, L4- | L2-com- 
phase 2 | monline 


1 phase 





Ll, L2 


Line markings 


Ground when Ll L2 ‘ Ll 

used always always 
un- un- 
ground- ground- 
ed 


Overload relay | Ll 
coils in 


Li, 14 | L1, 13 | 


Ll, L2 





Ll, L2 | L1, 13 


Control circuit 
connected to 





Control circuit Ll 
switching con- 
nected to 
Contactor coil 
connected to 


For reversing 
interchange lines 





Overload relay* 
contacts in 





* Where the overload relay and stop-button contact is one and the same, the 
stop button should be so indicated. 
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STANDARD FOR WIRING FULL VOLTAGE 
MAGNETIC STARTERS 


The sequence of line and terminal markings shall be L1, L2, 
L3 and L4, and also Tl, T2, T3 and T4, reading from left 
to right when looking at the front of the panel or device. 
Then the sequence of lead numbering is the same as if the 
standard starter were rotated to these positions. 

When the standard 3-phase, 3-pole across-the-line starter is 
used on a 2-phase, 3-wire or 2-phase, 4-wire application, it 
is recommended that the data given in Table II or a suitable 
note, or a combination of both be used, as a guide in making 
the connections. 

The standard control circuit on across-the-line, non-reversing 
starters shall be as shown in Fig. 1. The order of push-button 
contacts and coils and the control-circuit markings are 1, 2 
and 3, and Ll and L2 respectively. The standard control 
circuit on across-the-line reversing starters shall be as shown 
in Fig. 2. The order of push-button contacts and coils and 
the control-circuit markings are 1, 2, 3, 4 and 5, and L1 and 
L2 respectively. 

The standard control circuit on a-c across-the-line non- 
reversing starters employing transformers for the control- 
circuit power shall be as shown in Fig. 3. For reversing start- 
ers, the standard control circuit shall be the equivalent adapta- 
tion to Fig. 2. 

When the control circuit is connected to a source of 1 ~ver 
external to the panel, panel terminals will be marked 1 and X2 
if no fuse is used, and X1 and X2 if the fuse is on the panel. 
It shall be standard practice to use only one control-circuit 
fuse and circuit breaker located in the circuit as shown in Fig. 3. 

The location of the electrical interlock has also been stand 
ardized as follows: 

Full voltage non-reversing general purpose Size 3 starters 
and smaller shall be standard with the holding interlock located 
to the left of the centerline of the contactor, front view, so 
that the lead connections will be on the left side of the starter. 

Full voltage reversing general purpose Size 3 starters and 
smaller shall be standard with the holding interlock of the 
left-hand contactor, front view, mounted on the left of the 
centerline of the contactor and for the contactor located on 
the right, the interlock mounted on the right of the centerline 
of the contactor. When the contactors of a reversing starter 
are mounted one above the other, the location of the holding 
interlock on each contactor shall be to the left of the vertical 
centerline of the contactor, front view. 


STANDARDIZED MOUNTING DIMENSIONS FOR 
A-C FULL VOLTAGE STARTERS 


For open-type a-c full voltage starters, 600 volts and less, 
with or without overload relays, and three or four poles, the 
mounting shall be arranged with three holes, one at the top 
and two at the bottom. The top hole is to be approximately 
on the vertical center line of the starter having one control 
circuit interlock. The two holes at the bottom are to be on 
the same horizontal plane, each equally distant from a vertical 
line through the center line of the top hole. The dimensions 
are given below: 





NEMA Distance between center 
Size line of the mounting holes Size of 
Starter Horiz., in. Vertical, in screw 
0 2 5% No. 10 
1 2 6% No. 1¢ 
2 3 oY Y% in. 


The mounting holes shall be of the same size to permit the 
use of screw sizes shown. 

The mounting surface of the starter shall have no projections 
that will cause interference when the starter is mounted on 
a vertical flat metal surface. 
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Limit switches 
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interlocks 
if used 
pont Transformer 
X1 _reggp—_X2 vn 
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breaker t 
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Fig. 1 (above)—Standard control circuit for across-the- 
line, non-reversing starters. Fig 2 (middle)—Standard 
control circuit for reversing starters. Fig. 3 (lower)— 
Standard control circuit for a-c non-reversing starters em- 
ploying transformers for the control-circuit power. 





terminal board and secondary protection, preferably 
a hand reset circuit breaker, the unit to consist of a 
single package for panel mounting. Such a unit has 
been designed. 

There has been some question regarding the combina- 
tion of voltages which should be supplied on such a 
control transformer. One thought was to supply a dual 
voltage primary rated 50/60 cycle. This would be a 
large volume, low cost item providing a 220/440 volt 
primary and 110 volt secondary, 50/60 cycles. Sugges- 
tion has been made to add a 95 volt tap to the secondary 
at a cost estimated by one of the control manufacturers 
at 10 to 15 cents per transformer, providing the fol- 
lowing ranges : 


Primary Secondary Frequency, 


volts volts cps 
220 110 60 
440 110 60 
220 110 50 
440 110 50 
220 95 50 
380 95 50 
400 100 50 
420 91 50 
440 95 50 


By using a 60-cycle coil on either 60- or 50-cycle 
power supply, this transformer can be used on any of 
the line voltages listed. 

A second design would have 220/440/550 volts 
primary and 110/95 volts secondary, either 50 or 60 
cycles. This would be a more expensive unit because 
of the additional coil in the primary. It would cover all 
of line voltages listed in the table above, plus 550 volts 
50/60 cycles. A third unit would have 220/440/550 
volts primary and 110 volt secondary, 25 cycles. 

As pointed out in the discussion last year, trans- 
formers for control purposes must be selected on the 
basis of inrush current so that the control voltage does 
not drop below 85 per cent during the energization 
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Table II—Recommended Wiring Coding for 


Terminal Markings on Starters 











Terminalmarkingonstarter | Tl T2.- T3 — 









Terminal marking on 2- 
phase, 3 wire motor Tl a3, 041° TR -- 






Terminal marking of 2 
phase, 4-wire motor Tl T3 T2 






Note—Connect the motor terminal to the starter terminal in the same column. 







































of the device. On a heating basis, such a transformer 
is oversize. To his inquiry for transformers that will 
hold the voltage during the energization period, but 
more nearly fit the requirement for the duty cycle, Mr. 
Rivoira reported that transformer engineers said: “It 
can’t be done.” He expressed the hope that some day 
this problem will be assigned to someone who does 
not know “it can’t be done.” 

In discussing the new NEMA standard for “D” 
Flange Motors (May 1947 ErectricaL MANUFACTUR- 
ING, p. 118). Mr. Rivoira stated that machine tool users 
of flange mounted motors will welcome this standard. 
His only regret was that this standard does not incor- 
porate machine tool builder’s Electrical Committee sug- 
gestions on closer tolerances on the following: 

a. Face run out 

b. Permissible eccentricity of mounting rabbet 

c. Permissible eccentricity of shaft 

d. Tolerance of rabbet fit diameter which were suggested as: 
plus 0.000, minus 0.003 in., frames 203-326 inclusive. 
plus 0.000, minus 0.005 in., frames 364-445 inclusive. 

Mr. Rivoira expressed the hope that in the near 
future all of the above will be incorporated asa NEMA 
standard. (Present tolerance on rabbet diameter is 


+ 0.000, — 0.005 for all frame sizes from 203 D.—Ed. ) 






FOOT-MOUNTED MOTORS 


Suggestions for inclusion of the following tolerances 
have been presented to the NEMA Motor and Gen- 
erator Committee for consideration in connection with 
foot-mounted motors and are now out for letter ballot: 

a. Tolerance covering shaft run out of motors 

b. Tolerance on motor feet parallelism in horizontal plane 

c. Tolerance on motor shaft parallelism with plane of 
motor feet 

d. Tolerance on end play 

e. Closer tolerance of dimension “D” which is now plus 0 
minus % in. on frame sizes whose “D” dimension is 8 
in., or less and plus 0, minus 4g in. on frame sizes whose 
“D” dimension is over 8 in. 

At meetings between representatives of the auto- 
motive industry, NEMA and the machine tool Electrical 
Committee, the latter endeavored to clarify the difference 
between re-rated and re-designed motors. The following 
are NEMA changes which have been made in various 
types of frames: 


Sizes 

203, 204, 224, 225 

254, 284, 324, 326 

364, 365, 404, 405, 444, 445, 


Open Frame Type 
Rerated in 1940 
Unchanged in 1940 
Rerated in 1940 


+ 504, 505, 
Enclosed Fan-Cooled Type Sizes 
Rerated in 1940 © 224 


254, 284, 324, 326, 364, 365 
Sizes 
203, 204, 224 


Unchanged in 1940 
Enclosed Non-Ventilated Type 


Rerated in 1940 


100 


Phase / 


Phase 2 100 amp 
Y F frame 
breaker 


Phase 3 | 


_---l cycle of 60 cycle 
Co timing wave 
coil commen icaictnimsnnlenianiinsendasmaninnmielaias 


200 amp 
Fuse 


Phase 2 


Phase 3 


Fig. 4—A comparison of the current curves for tests on 
a 100-amp, F-frame breaker and on 200-amp fuses. 


Several motor manufacturers redesigned their prod- 
uct at the time of the rerating. Troubles and criticisms 
of new designs were discussed at the tri-group meet- 
ing, with suggestions made for improvements. NEMA 
representatives were to study these suggestions. 

This group unanimously passed the following reso- 
lution : 


In view of the unavailability of tangible evidence that the 
rerated and redesigned motors are not operating satisfactorily, 
be it resolved: 

1—That NEMA study and report on the question of ex- 
tending the non-ventilated line to higher than frame 
225, keeping interchangeability of horsepower and frames 
with frames and horsepower of fan-cooled motors fur- 
nished prior to 1940. 

2—That NEMA investigate and report on the possibility 
of rerating the present standardized fan-cooled frames— 
224 to 365 inclusive—a maximum of one horsepower 
rating higher, at the same time striving for better 
quality. 

3—That in frames 405 and larger the final fan-cooled horse- 
power frame relations be consistent with the best engi- 
neering practices, and that. such frames are to be re- 
ferred to the committee before adoption as a standard. 


PROBLEM OF GROUP FUSING 


Group fusing has been the most difficult project of 
the whole standardization program. One of the prob- 
lems is to accumulate necessary data to be presented to 
the code authorities in order to have the present branch 
circuit rating doubled, that is, 400 ampere at 220 volts 
and 200 ampere at 440 volts. <A set of tests were 
first run in 1942 at the Landis Tool Company. Later 
tests were run at General Electric Company and at 
Westinghouse Electric Corporation. Operating data 
have also been accumulated from various machine users. 

The last series of tests, run at East Pittsburgh, 
December 1946, were reported upon by L. W. Herchen- 
roeder of Westinghouse. Since motors totaling 50 hp 
cannot be successively started when conventional 110- 
amp fuses are employed, tests were made using 200-amp 
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Table I1—Summary of Oscillogram Data on 


Fuse and Circuit Breaker Tests 














Average | Average 
Circuit- Number | duration peak Col. 3 
interrupting nae of fault, | current, 
device tests cycles amperes Col. 4 
I 2 3 7 -' 
200-amp fuse Phe ee 15,800 | 14,850 
100-amp F 
frame breaker 5 0.44 12,900 5,680 
100-amp G 
frame breaker ] 0.64 12,000 7,680 
225-amp K 
frame breaker 1 0.46 17,800 8,190 


fuses. Results showed that these fuses were not safe 
on a 480-volt, 25,000-amp circuit. On the other hand, 
tests showed that the 100-amp ABG-frame breaker was 
safe on a 480-volt, 25,000-amp circuit. The character- 
istics of this breaker are such that 440-volt motors 
totaling over 50 hp may be started successfully. 

A total of 12 tests were run. Five tests were made 
with 200-amp fuses, five with Westinghouse 100-amp F- 
frame breakers, and one each with the 100-amp G and 
the 225-amp K-frame breakers. All except one of the 
tests were run in cabinets 25 in. high, 23 in. wide and 
7% in deep. All cabinets, control devices and fuses were 
furnished by the NMTBA Electrical Committee. The 
circuit breakers were furnished by Westinghouse. The 
control consisted of one Size 2 starter, one Size 0 
starter, one Size 00 relay, and a control transformer. 

The tests were conducted on a 3-phase, 480-volt cir- 
cuit having an rms short circuit setting of 25,000 amp 
at the line terminals of the protective device. In most 
of the tests a short was applied across two lines on the 
load side of one of the contactors, and the third line was 
grounded. The faults were usually applied to the Size 2 
contactor. Closing the main backup breaker applied 
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power to the test setup and the fault was established as 
soon as the contactor picked up. Cotton was taped 
around the door of the cabinet so that it would be 
ignited by any hot gases escaping from the cabinet. 
Most of the tests were run with steel banding to hold 
the cabinet doors closed since the latches were not 
strong enough to stand the pressures generated. 

Test results were recorded by means of high speed 
movies and oscillograms. Oscillograms recorded the 
current and voltage for each phase and the pressure in 
the cabinet for each test. The data may be summarized 
as follows: 


1—Cotton fire resulted on all fuse tests 

2—No cotton fire was obtained on any of the breaker tests 

3—The door was blown open on all but one of the fuse 
tests with the small cabinet 

4—The door was not blown open on the breaker tests ex- 
cept in one case where no banding was used and the 
door latches were in a weakened condition. 


Fig. 4 is a comparison of the current curves for 
tests on a 100-amp, F-frame breaker and on 200-amp 
fuses. The curves for fuses were taken from a test in 
which the door of the cabinet blew open and the cotton 
was set on fire. The breaker took less than % cycle 
to interrupt the fault, while the fuses took more than 
1% cycles. With the breaker, as soon as the current 
was interrupted on one phase it was interrupted on all 
three phases. With fuses, the current may be inter- 
rupted on one phase and still hang on the other two 
phases, generating hot gases and vaporizing metal until 
explosive pressures are built up in the cabinet. The 
highest pressure obtained on a breaker test was 16 psi, 
while that recorded on a fuse test was 75 psi, before the 
door was blown open. 

Table III shows a summary of some of the data ob- 
tained from the oscillograms. It will be noted that the 
average duration of the fault for the breakers varied 


24 


from about ™% to 24 of the duration with fuses. The 
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Fig. 5—Section of control panel of large station-type machine, showing terminal sticks in position below terminal blocks. 
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Industrial Sub-Zero Temperature Cabinet 


For low-temperature processing, such as making shrink 
fits, stabilization, ageing of metals, standardization of 
gages and for research at sub-zero points, this cabinet is 
one model in a line rated at temperatures from —45 to 
—150 F. Capacity of the model shown below is 5 cu ft 
and its rated operating temperature is —150 F. A 3-ph 
repulsion-induction motor drives a 2-stage, water-cooled 
compressor. Refrigerant is a hydrocarbon, with direct- 
expansion operation. The refrigerated space is well insu- 
lated and the entire cabinet is enclosed in heavy sheet steel. 
Motor-driven fan ventilates the compressor compartment. 
Refrigeration Division, Bowser, Inc. 


fe 
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At the right is a special laboratory unit with the door opened 
to show the interior of the refrigerated test space. Above at 
left is shown the control panel for this unit. 


Portable 21.2-ft Refrigerator 


Weighing only 55 lb, this portable refrigerator 
has a %4o-hp universal motor driving an air- 
cooled compressor with Ranco control. Alumi- 
num inner and outer shells are insulated with 
2 in. of glass fiber. Has ice capacity of 11 lb, 
8 trays, and measures: 22 in. high, 28 in. long 
and 16 in. deep. No defrosting required, as 
the inner wall forms the cold plate. Styled in 
eight different color combinations. Photo indi- 
cates storage capacity. Freez-Pak Corporation. 
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Speedy Automatic Typewriter 


The Flexowriter comprises two major units—an 
automatic perforator operated in conjunction with 
an electric typewriter to perforate a paper tape, shown 
in the upper photo below, and an automatic type- 
writer operated from a tape-reading unit, shown in 
the lower photo. In each case the two machines of 
a pair are connected by multiple-conductor cable. 
The automatic typewriter has solenoids for actuating 
the keys and these are energized through the tape- 
reading unit. One operator can attend as many as 
five machines writing automatically. Speed over 100 
words per minute. Justowriter Corporation. 


Portable Horizental Drilling 
and Tapping Machine 


The head can be placed in working 
position at any angle. It is mounted on 
a trunnion which swivels 360 deg in a 
horizontal circle and the trunnion itself 
swivels 180 deg in a vertical arc. Three 
motors furnish power from 3-ph connec- 
tions—spindle drive, 5 hp, 1800 rpm; 
column base rapid traverse, left-right, 2 
hp, geared, 230 rpm, reversing; and head 
rapid traverse up-down, ¥% hp, 1200 rpm. 
Six limit switches and three control boxes. 
Kaukauna Machine Corporation. 





INSULATION 


MOIST HEAT AREA 


INSULATION ———__—— 


BREAD BASKETS 


ROLLER CHAIN 
CONVEYOR ————— 


LOW TEMPERATURE 
HEATING ELEMENT 


THERMOSTAT 
——— CONTROL 





| 





TOAST TRAY —— 


a 





Insulated, Conveyor-Type Toaster 


Bread on removable conveyor baskets is carried past 
heating elements and dropped onto stainless steel chute, 
sliding into tray. Motor has input of 40 watts with a 
slip-clutch in the drive for mechanical protection of the 
motor against overload. Heating elements in the model 


shown are rated at 3560 watts but due to thermestatic 
control are not operated full time. Capacity, 9-12 slices 
per min. Drawing shows thermal insulation. Designed 
by Egmont Arens Associates in collaboration with manu- 
facturer’s engineers. Savory Equipment, Inc. 





New Stencil Duplicating Machine Has Second Motor for Positioning Paper Tray 


Simplicity of operation in this machine has been 
achieved by the use of two separate 15-hp. motors 
incorporated in the main housing. A separate constant- 
speed motor, equipped with a variable-speed drive, 
permits speed of operation at rates of 50 to 100 printed 
copies a min. The second motor, independent of the 





main power drive, raises and lowers the paper feed tray 
to proper alignment with the feed rollers through the 
adaptation of sensitive snap-action switches. All paper- 
handling parts maintain a uniform peripheral speed, and 
all working gears are sealed in oil. Impression roller 
is of aluminum. Red Feather Products Ltd. 
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Realistic Aluminum Toy 
Motor Boat 


\ tiny motor with a permanent- 
magnet rotor and a field coil ener- 
gized from two size D dry cells 
power this little boat 12% in. long 
and weighing 11 oz. Motor draws as 
little as 30 milliwatts and is uni- 
directional and self-starting. Tiller 
for steering and on-off switch for 
motor circuit. Reeves Products. 























Bench Work Positioner 
For positioning work during weld- 
ing, grinding, assembling or repair- 
ing, this tool handles pieces weigh- 
ing up to 100 lb. Work is clamped 
to the 16-in. circular table top which 
is rotated by a '%-hp, 1-ph, re- 
versible motor. Table top can be 
tilted 135 deg and is self-locking at 
any degree of tilt or rotation. Dis- 
engaging clutch permits free-wheel- 
ing when desired. Lever-operated 
vari-drive pulley provides speed 
range from 0.21 to 5 rpm. Ransome 

Machinery Company. 
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Motor-Powered Hedge Clipper 


The 14%-in. cutting blade moves with a 1-in. 
stroke, driven through gearing and crank from 
a universal motor. Two insulated handles provide 
balanced grip. Cutting teeth are 7 in. high, spaced 
1 in. apart, and are notched to prevent slipping 
of twigs during cutting. Accmatool Company, Inc. 


Is CERTIFICATION of 
Electrical Equipment Coming? 


Could be, because all the tools necessary for the purpose now 


exist or are in process of being completed and there are those who 


favor its promotion in relation to ultimate-consumer products. 


CHARLES H. ROE 
Managing Editor 
ELECTRICAL MANUFACTURING 


JILL manufacturers of electrically energized 

equipment, appliances or apparatus at any time 

in the near future find it desirable to submit 

their products for certification of quality? If so, what 

are likely to be the arrangements for such certification ? 

Who will sponsor it? What standards will be used? 
And what are the probable administrative details? 

The answers to questions of this kind could affect 
greatly the development, design and production of ex- 
tensive categories of electrical products. There is cer- 
tainly no intention to suggest that there have been or 
are likely to be any sudden or rapid developments in 
the direction of certification. But there are recent 
events which mark definite stages of growth of related 
ideas, particularly applying to electrical products pur- 
chased by the ultimate consumer. It is well for the 
manufacturer, his engineers and designers, to ‘watch 
the further growth of the certification seedling. Sooner 
or later policy decisions with respect to it may have 
to be taken. 

Let us imagine (for he certainly does not exist) a 
manufacturer of, say, electric flatirons who has never 
heard of certification but who suddenly becomes aware 
of what has taken place and what is currently trans- 
piring with influences in this direction which may 
affect his product. He finds organizations representing 
consumer interest, government agencies, retail dis- 
tributors, and others, calling for certification and label- 
ing of commodities purchased by the ultimate con- 
sumer. He finds several standards for electrical equip- 
ment purchased by the public, in process of develop- 
ment under procedure of the American Standards 
Association. He finds an active interest in the whole sub- 
ject on the part of the National Electrical Manufacturers’ 
Association. He finds that a sectional committee of the 
American Standards Association is already engaged in 
the development of a standard for electric flatirons, 
his own product, and that he has an opportunity, if not 
obligation, to participate. He is especially concerned 
over two specific documents upon which recent action 
has been taken. The first of these is the American 
Standard Practice for Certification Procedures which 
has just been approved by the Standards Council of 
the American Standards Association. The second is a 
tentative: statement of NEMA policy regarding stand- 
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What Are Certification and Labeling? 


ERTIFICATION is an authoritative statement by 
an independent agency that an identified product 
conforms with the requirements of a specification or 
other standard. Certification labeling is the physical 
attachment of a copy of such statement of certifica- 
tion to a sample of the product. Normally such cer- 
tification is based upon results of tests or technical 
inspection. 


ards, testing and certification labeling, released for 
publication by the board of governors of NEMA. These 
two documents, together with any standards which may 
become available, constitute the principal tools neces- 
sary for building a certification and labeling structure. 
It remains only for some one to put them to work. 


AMERICAN STANDARDS ASSOCIATION 


Essentially American, democratic, serene and un- 
moved by controversy, the American Standards Asso- 
ciation is an organization in which we are all justified 
in taking pride. Growing out of a war committee func- 
tioning in World War I, reorganized and financed by 
industry, it has served for nearly 30 years as a forum, 
a clearing house and a sponsor of formal procedure in 
developing standards for the use of American industry, 
government and the public. Every standard receiving 
ASA approval and becoming known thereby as an 
American Standard must be shown to have been de- 
veloped with active or potential participation by all 
interests concerned. This is the democratic element. 
Its sectional committees are made up to include pro- 
ducers, distributors, users, technical interests, auxiliary 
and contributing interests, and government purchasing 
bodies. The administrative skill of the ASA staff be- 
comes evident when one considers the task of holding 
in balance through the controversy of debate and 
voting, the diverse interests represented among 3500 
individuals working through hundreds of technical 
committees. 

, Although originally industry-sponsored, the ASA 
several years ago became aware of growing interest 
in its work on the part of organizations representing 
in various degrees the interests of the ultimate con- 
sumer. Among these organizations were certain pro- 
fessional and governmental groups, together with a few 
special interests, including retailers and organizations 
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of labor. An Advisory Committee on Ultimate Con- 
sumer Goods was set up as a special arm of the asso- 
ciation’s Standards Council. This committee elected 
a new chairman at its April meeting—Robert A. Seidel 
of W. T. Grant Company Department Stores, and a 
new vice chairman—Dr. Faith Williams of the Bureau 
of Labor Statistics, U. S. Department of Labor. 
Consumer interests are now represented on the board 
of directors of the ASA by Mrs. Guy Moffett, a 
representative of the American Association of Univer- 
sity Women and of the American Home Economics 
Association. 

Under the leadership of Howard Coonley, chairman 
of the executive committee, devoting his full time to 
ASA affairs, and with the assistance of General Donald 
Armstrong, funds have been secured for a sharp in- 
crease in the activities of the association and plans 
have been laid to secure finances for a permanently 
wider scope of activities in the future. Creation of a 
sounder financial basis has to a considerable extent 
been dictated by inception of wider activity in the 
field of consumer goods. The technical staff of ASA 


has been strengthened by the addition of two full-time 
engineers with adequate clerical help who concern 
themselves solely with consumer interests and who 
have the services of three other engineers on the staff 
devoting a considerable portion of their time to con- 
sumer goods problems. One of the prime functions of 
the new public relations executive who has just been 
added to the ASA staff will be to educate the general 
public as to the significance of standards and thus 
make easier the agreement among consumer, purchaser 
and distributor as to what is needed in the way of 
standards by the buying public. Thus, while continuing 
its historic service to industry, the ASA today is pre- 
pared to serve interests of the entire American public. 


STANDARD CERTIFICATION PRACTICE 


One of the current developments pointing up the 
growing interest in certification, referred to previously, 
is the American Standard Practice for Certification 
Procedures, approved by the Standards Council of 
ASA on April 17. This document had its origin in a 


American Standard Practice for Certification Procedures — X}34.1 


Foreword 


This standard is a guide for the establishment of certi- 
fication procedures. 

“Approved,” “certified,” “tested” and similar terms have 
often been used to convey the idea to the purchaser that the 
goods or services have been inspected, tested, and certified 
by some agency of competence in the particular field and 
that they may be purchased with more than ordinary as- 
surance that certain standards of quality have been met. 

In some such programs the standards applying to the prod- 
uct are widely published, the competency of the testing 
agency well known, and the whole procedure open to inspec- 
tion by any one who is interested. In some other cases the 
standards are inadequate or nonexistent, few facilities exist 
for testing, and no information is made public about the 
details of the program. 

This standard of the American Standards Association is in- 
tended to set forth the fundamental principles which should 
be the basis of any certification system if it is to be in the 
best interests of the consumer, distributor, and producer. 


It is requested that any organization using this standard supply 
the American Standards Association with full information con- 
cerning all significant phases of the functioning of the plan. Any 
advantages or disadvantages disclosed during the use of this stand- 
ard whch will aid toward its improvement should be sent to 
the American Standards Association. In any use of this Standard 
no reference shall be made to the American Standards Association 
that will appear to make the Association responsible in any way 
whatever for the operation of the plan in question. 


1. Purpose—1.1. The purpose of this American Standard 
Practice is to provide a standard procedure for certification 
to the public. Certification is employed in this document 
broadly to include any representation of approval, endorse- 
ment, recommendation or listing. 


2. Scope—2.1. This American Standard Practice sets forth 
the approved procedure to be followed in certifications to 
the public representing by any means or terminology con- 
formance of a product, article, commodity or service with 
applicable standards based on adequate and independent 
sampling and examination by an impartial and competent 
agency. 


3. Auspices—3.1. There shall be a declaration of the 
qualifications and responsibilities of the interests or agen- 
cies which severally or collectively perform the following 
functions: 

(a) Sponsor the certification, 

(b) Prepare the standard, 

(c) Draw the samples, 

(d) Determine conformity with the standard, 
(e) Defray the costs. 
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4. Standards—4.1. Wherever available the standards em- 
ployed, including specifications and methods of testing, shall 
be those nationally recognized or those which have been 
developed by a qualified trade association, agency, society, 
or other organization of national scope engaged in standard- 
izing activities; otherwise, they should preferably be arrived 
at through competent consumer, producer, and general inter- 
est participation. Approval of a standard by the American 
Standards Association shall be prima facie evidence that it 
complies with these requirements. 4.2. Copies of the stand- 
ards upon which a public certification rests shall be available 
either without cost or at a reasonable charge. 


5. Sampling and Examination—5.1. The nature and ex- 
tent of, and the responsibility for the sampling and ex- 
aminations (inspections, analyses, tests, etc.) shall be stated. 


6. Re-examinations—6.1. In general, certification should 
be of a continuing nature which, to be justified, shall re- 
quire that sampling and examination be recurring, periodic, 
systematic, and adequate in extent. Sampling for re-examina- 
tion shall be done independently by the agency issuing the 
report of examination. 6.2. Whatever system of re-examin- 
ation is adopted shall be declared. 


7. Certifying Agency—7.1. Certification shall be upon 
the responsibility of a-qualified trade association, testing 
agency, society, or other nationally recognized organization. 
The testing agency shall be of demonstrable independence 
and competence in the field involved. 


8. Evidence of Certification—8.1. Labels, tags or other 
physical evidence of certification shall indicate: 
(a) Identification of certifying agency. 
* (b) Identification of standard or standards. 
(c) Conformity with the standard. 


9. Referee Clause—9.1. Any disagreement concerning 
conformity of a certification system to the provisions of this 
American Standard Practice may be referred to a referee 
acceptable to the sponsor, to the testing agency concerned 
and to the party responsible for the question. The referee 
shall have access to records of examination and such other 
information as may be necessary to decide the question. The 
losing party shall bear all expenses incurred unless otherwise 
apportioned by the referee. 


10. Information Available to Public—10.1. All informa- 
tion in Sections 3, 4, 5, 6, and 7 shall be available to the 
public on request. 


(Copies of this standard may be obtained at 30 cents each from the 
American Standards Association, 70 East 45th St., New York 17.) 











Excerpts from Tentative Statement of NEMA Policy Regarding Standards, 
Testing, and Certification Labeling 


Endorsed by the Board of Governors of NEMA and 

published to obtain comment and criticism. A copy of 

the entire statement will be supplied upon request to 
NEMA, 155 E. 44th St., New York 17, N. Y. 


Part II—Informative and Certification Labeling 


4. Does NEMA believe that any program of certification 
labeling should be carried on in accordance with ASA 
Standard on Valid Certification (Z34.1)? 

NEMA has voted in favor of the ASA Recommended Practice 
for Approval on Valid Certification Procedure and believes that 
any program of certification labeling should meet the require- 
ments of Z34.1. 


5. Who should determine whether any program of cer- 
tification labeling meets the requirements of Z34.1? 
NEMA believes that a nationally recognized independent 
agency should make such an investigation, and should certify 
its findings to the sponsor.* Without such an investigation 
by a nationally recognized independent agency, the purchas- 
ing public cannot have assurance as to the adequacy of the 
program and as to the qualifications and responsibility of test- 
ing and sponsoring agencies involved. 


6. What agency should undertake the investigation re- 
ferred to in item 5 and certify its findings to the sponsor? 
NEMA believes that the American Standards Association itself 
should undertake this investigation and certify its findings to 
the sponsor of the proposed program. It is in the interest of 
the purchasing public that uniform procedures and policies 
be followed in making such investigations, and this can only 
be assured if a single agency is used. The ASA logically qual- 
ifies as the single agency to undertake these investigations. 
NEMA believes that, while this would be a considerable re- 
sponsibility for ASA, nevertheless, the ASA should under- 
take this responsibility. 


* The sponsor of a certification labeling program should be the in- 
dustry or trade association whose scope embraces the product or products 
included in the program. However, where there is no qualifying indus- 
try or trade association, then, upon written application, ASA may certify 
a single-purpose organization employed or established for the purpose, a 
group of manufacturers, or even a single manufacturer of a given product 
as sponsor of a certification labeling program, provided the proposed 
certification labeling program meets the requirements of Z34.1 including 
the question of the responsibility and qualifications of such sponsor. 


request of the Association of Consulting Chemists and 
Chemical Engineers for ASA development of a stand- 
ard procedure for valid certification. The development 
of the document was handled through a sectional com- 
mittee according to the time-honored procedure of the 
ASA and the resulting draft has gone through all of 
the steps to its final approval as required by routine 
procedure. The sectional committee at the present time 
comprises representatives from the following organi- 
zations: 

Committee on Consumer Relations in 
Inc. 

American Council of Commercial Laboratories 

American Home Economics Association 

American Retail Federation 

American Society for Testing Materials 

Association of Consulting Chemists and Chemical 
Engineers, Inc. 

Federal Trade Commission 

Gr&cery Manufacturers of America, Inc. 

National Association of Purchasing Agents, Inc. 

National Association of Wool Manufacturers 

National Bureau of Standards 

National Electrical Manufacturers Association 


Advertising, 
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8. Does NEMA believe that testing should be done by a 
testing laboratory or other agency which is completely 
independent of association control? 

NEMA believes that any testing laboratory and its personnel 
employed or utilized by an association under an association- 
sponsored plan for certification labeling should be completely 
independent of control by the manufacturers whose products 
are involved—that is, that the testing, sampling and follow-up 
should not be done by members of an association staff or by a 
bureau of such association in cases where the association is 
not independent of the manufacturers of the products involved. 


9. Should a trade or industry association undertake to 
certify to conformity with a standard under a program 
approved by ASA? 

NEMA believes that any program of certification labeling, other 
than certification by the individual manufacturer in the form 
of the individual manufacturer's own label, warranty or repre- 
sentations, should be decentralized, and that each trade or 
industry association, or other type of sponsor, should, wherever 
such certification labeling plan is needed, undertake responsi- 
bility for administering such plan, subject to ASA investiga- 
tion and certification of the plan. This responsibility includes 
negotiating the contractual arrangement with the independent 
testing laboratory, the basis of fees to be charged, and con- 
trolling (1) any certifications involved in the plan and (2) 
the use of any labels or tags or the procedures under any form 
of listing, indicating that the product conforms to the standards 
used. Product labeling or listing under such a program should 
incorporate reference to the standards used and to ASA certifica- 
tion of the program. ‘The tag or label authorized by the 
sponsor, indicating approval by ASA of the certification label- 
ing plan itself should bear a statement such as follows: 
“This label (or tag) is authorized under a plan of certification 
labeling approved by ASA and (the sponsor) so certifies.” 


11. Should NEMA be prepared to certify the products 
of non-members, which products are within the scope of 
the association, as to conformity with ASA standards for 
the same cost as to members? 

NEMA believes that, as sponsor, under any approved plan of 
certification labeling, it should undertake to control and ad- 
minister the certification that products conform to the applicable 
standards and be prepared to make this service available to 
non-members at the same cost as to members. NEMA be- 
lieves, likewise, however, that an additional or distinctive label 
might be attached to such products indicating membership in 
NEMA. 


Radio Manufacturers Association 

Procurement Division, U. S. Treasury Department 

Bureau of Human Nutrition and Home Economics, 
U. S. Department of Agriculture 

The standard itself is brief and is reproduced in full 
on another page. Although the document is very short 
it contains all of the elements of an honest, adequate, 
and correct procedure for certification of conformity 
with standards. It is based upon openness and freedom 
of access to all the pertinent information. It calls for 
a complete statement of the necessary facts and 
arrangements for insuring the continuation of validity 
of the certification. It represents something of an 
accomplishment for the ASA since it is the first 
American standard to be concerned with an abstract 
procedure and involving questions of integrity and 
validity. It represents a milestone also along the path 
of development of certifying agencies of which there 
have been many of diverse varieties. For the first time 
there exists a yardstick by which they may be meas- 
ured. This standard represents the basis for a method 
of “certifying the certifier.” 

The second document of historic importance alluded 
to earlier in this article is a tentative statement of 
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NEMA policy regarding standards, testing and cer- 
tification labeling. This statement was drafted more 
than a year ago and was endorsed by the board of 
sovernors of NEMA in April, 1946. It was published 
for the first time in the March, 1947, issue of “Indus 
trial Standardization,” house organ of the ASA. The 
purpose in releasing it in this way is stated to be the 
desire for comment and criticism. The statement is 
too long for complete reproduction in these pages but 
a copy may be obtained upon request to NIEMA head 
quarters. It is arranged in the form of questions and 
answers. Part I deals with standards for electrical 
products and standard methods of test for electrical 
products, as related to the corresponding product 
standards. NEMA believes in these and offers its own 
activities in the development of standards as evidence 
of its sincerity in this belief. The statement endorses 
the all-party-at-interest procedure provided by the 
\SA as sound and recommends submission of NEMA 
standards to ASA as a helpful contribution in- the 
further development of American Standards. In line 
with this policy, NEMA has submitted, among others, 
its standards No. 46-113, Hot Plates and Disk Stoves, 
and No. 46-114, Portable Radiant Heaters, to the ASA 
for the use of appropriate sectional committees. Simi- 
lar suggestion is made with reference to standards 
intended for protection of the public from fire and 
casualty hazards, obviously meaning thereby the stand- 
ards now sponsored by Underwriters’ Laboratories, 
Inc. Action on this recommendation, if any, can come 
only from that agency and there has been no such 
action yet. 

Part Il of the statement is concerned with in- 
formative and certification labeling. Each’ is defined 
and discussed from the NEMA point of view. In- 
formative and descriptive labeling or statements have 
their use and the proper applications of such labeling 
are to be encouraged. In a column on another page 
are reproduced several quotations from this part. of 
the NEMA statement having to do directly with the 
possibility of participation by NEMA in certification 
and labeling of electrical products. It should be re- 
membered that these are only excerpts and that the 


Tag used on lamps to evidence 
conformance with specifications 
of the Illuminating Engineering 
Society. These lamps marked a 
distinct achievement in illuminat- 





ing engineering and the certifica- 
tion distinguished those products 





designed in accordance. 
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Standardization Projects in the American Stand- 
ards Association Dealing with Electrical Products 
Purchased by the Consuming Public 


B-38—Refrigerators. Test code for electric refrigerators and 
standard method of computing food-storage volume and 
shelf area are available. 

C-18—Dry Cells and Batteries. Standards for classification, 
designations, methods of test and performance requirements 
available. 

C-40—Storage Batteries. Definitions, classification, rating 
and test methods available. 

C-65.1—Power-Operated Radio Receiving Appliances. Stand- 
ard for safety from fire and casualty hazards available. 

C-69—Electric Fences.* 

C-70—Domestic Electric Flatirons, Hotplates and Radiant 
Heaters. Scope of project recently enlarged. Draft of 
specification in committee. 

C-71—Household Electric Ranges. Draft of specification in 
committee. 


C-73—Attachment Plugs and Receptacles. Standard for con- 
struction, rating, testing and performance available. Based 
on NEMA standard. 

C-78—Electric Lamps. Standards being developed for incan- 
descent and electric discharge lamps. * 


* No standards are yet completed 





entire statement should be studied by all concerned 
with this subject. Study of this document cannot fail 
to lead to an impression that its formulation has been 
thoroughly considered and its wording carefully chosen. 
\ further inevitable impression is that the drafters of 
this statement have tried to place the attitude of 
NIEMA an its contemplation of any possible activity 
by NEMA in this direction, upon a very high ethical 
plane. It is impossible to criticize the broad principles 
set up and discussed therein. It is for these reasons 
that the document becomes of such importance. 
NEMA has been from its origins outstanding in its 
conservatism, and its strict regard for rectitude. It has 
had leadership chosen from among the best men in 
the electrical manufacturing industry. In recent years 
there have been evidences of broadening the outlook 
of NEMA leadership and a willingness to take account 
of changing conditions an] extraneous influences. It 
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is believed by friendly observers outside NEMA that 
the tentative statement on certification policy is a 
definite indication of this broadening attitude on the 
part of NEMA. The statement might be paraphrased 
thus: “If we must have certification and labeling of 
electrical products, NEMA wants it done under aus- 
pices and in a manner completely free from any pos- 
sibility of suspicion of bias or special interest and we 
think these are some of the principal features of such 
a procedure essential to insure such freedom.” 

The NEMA statement of policy indicates that any 
certification plan for electrical products should conform 
to the requirements of the new American Standard 
Practice for Certification Procedures, Z-34.1 (repro- 
duced herewith). It says that the ASA is the agency 
logically fitted for the task of determining conformity 
with this standard and authorizing the use of an official 
imprimatur in that connection. The ASA should not 
become involved in details of administration but must 
maintain a position of judicial freedom and impar- 
tiality. 

The testing laboratory should be completely inde- 
pendent of control by manufacturers whose products 
are being tested for certification. The sponsor of such 
a plan should be a trade association or other organiza- 
tion representative of the section of industry con- 
cerned. It should handle all negotiations with the 
laboratory and be responsible for the administration 
of the plan. NEMA believes—and this is important— 
that any facilities for certification set up by a sponsor 
must be available to all manufacturers alike, whether 
they are members of the trade association sponsoring 
the arrangements or not. 

It would be difficult, even if one were so inclined, to 
find fault with either of these two documents, just 
described. Both are based upon sound ethical principles 
and both are conspicuously in conformity with the 
public interest. Standardization history is being written. 

The history of this development would make an in- 
teresting book and it is to be hoped that some one will 





Flatiron bearing a label to indicate listing by Under- 
writers’ Laboratories, interpreted as indicating con- 
formance with safety specifications. The inset shows 
a label used for similar purposes on other appliances. 
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undertake to write such a record before the basic evi- 
dences are lost. It is too long a story to go into here. 
However, it is impossible to understand the present 
situation as affecting the manufacturer of electrical 
equipment without looking at one or two historical 
aspects. One of these has to do with the certification 
and: labeling of electrical equipment from the view- 
point of safety. 

A thorough and effective job of certification and 
labeling of electrical components, appliances and equip- 
ment, strictly with respect to safety from fire and 
casualty hazards, has been done for years by stock 
fire insurance and casualty insurance companies 
through their own organization, Underwriters’ Labora- 
tories, Inc. The procedure is designated as “listing” 
but since conformity with specific and available stand- 
ards is indicated, it is tantamount to certification. The 
standards are evolved by the Laboratories in coopera- 
tion with the manufacturers. Testing to determine con- 
formity with the standards is done by the Labora- 
tories and the products are listed or labeled accordingly. 
Initially intended for insurance purposes, it has been 
so well administered and the degree of the public in- 
terest involved is so obvious that the whole system 
has had wide recognition throughout the United 
States as an effective measure in promotion of public 
safety. Indeed, the listing of Underwriters’ Labora- 
tories, Inc., has been recognized in municipal ordi- 
nances and even in state laws. It has influenced regu- 
latory developments in Canada. 

The result of this experience has been that manu- 
facturers of electrical equipment are already familiar 
with certification and labeling procedure. Anything 
proposed in further extension of this experience, for 
example, to include qualities other than safety, finds 
the manufacturers already informed regarding the 
principles involved. They are very likely to question, 
safety having been provided for, if it is necessary or 
desirable to embark upon certification as to quality 
and performance. But, at least, they know what such 
proposals mean and are already prepared for intelligent 
discussion. Incidentally, this is an advantage which 
electrical manufacturers share only with the manufac- 
turers of gas-operated equipment, since there are no 
other classes of similar scope with records of com- 
parable experience in safety certification under non- 
governmental auspices. 

In comparison with the system of safety certification 
just described, administered by Underwriters’ Labora- 
tories, Inc., an agency of stock insurance companies, 
there is interest in the system that has grown up in 
Canada. There the certification of electrical equipment 
as conforming to safety standards is performed under 
auspices of the Canadian Standards Association, a non- 
governmental agency similar to our own American 
Standards Association. However, there are several 
points in the system where the government plays a 
part, to a much greater degree than in this country. The 
requirements for the use of electrical equipment bearing 
certification labels is based upon provincial and munic- 
ipal legislation. The tests of electrical equipment to de- 
termine conformity with the standards are carried out 
chiefly in the laboratory of the Hydro-Electric Power 
Commission, a governmental agency. When interest in 


(Continued on page 200) 
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By winding all slots simultaneously, a new 
type of machine produces coils with inter- 
woven and interlaced end loops of perfect 
symmetry and balance, on either bipolar or 
multipolar armatures. 


TER a number of years of research a fully 
automatic machine has been developed that will 
wind armatures in a fraction of the time re- 
quired when the work is done by hand or on “spinners’’. 
In the case of certain small armatures, floor-to-floor 
production time of less than 20 sec is attained, and for 
the armature sizes for which initial machines have been 
built the guaranteed production time is under a minute. 

Heretofore, a large part of motor-making has always 
involved hand work. For this reason many motor fac- 
tories were located in smaller communities where a 
supply of cheaper labor was generally available. Today, 
with national unions engaged in industry-wide bargain- 
ing, wage rates are generally high all over the country. 
This situation, together with the largest peacetime de- 
mand for fractional-horsepower motors in history, has 
led motor manufacturers to seek means for reducing 
costs and increasing productivity more diligently than 
before. Hand winding is slow, uncertain and wasteful of 
materials. 

The new automatic armature winder achieves its high 
productivity by winding all slots simultaneously—the 
first time this has ever been attempted—and thereby 
gains important by-product advantages of a_basket- 
weave pattern of the end windings that assures almost 
perfect static and dynamic balance of the rotors. The 
machine can be applied to both bipolar and multipolar 
motor and generator armatures, with many variations 
possible in distributive windings. The immediate field 
of application is for universal motors of fractional- 
horsepower size such as are specified for appliances. 
The same general principles, however, can be adapted 
for winding larger armatures should the demand arise. 

Efforts to mechanize armature winding go back to 
1903 when a man in Detroit named Hof developed a 
system of armature building for the Ford Motor Com- 
pany based on ideas obtained from magneto winding. 
Various firms and individuals thereafter made im- 
provements and modifications for their own use. Among 
the better known are machines developed by P. E. 
Chapman and W. P. Hunsdorf, the latter associated 
with the present development, and more recently the 
Eaton system. In the motor manufacturing industry 
these small armature winders have been termed “spin- 
ners” because of the nature of their operation. They 
are capable of winding only one set of coils at a time 
and necessarily require considerable operator super- 
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Automatic Armature Winding 


In Less Than 


One Minute 





Fig. 1—This semi-automatic machine was built during 
the war for the simultaneous winding of 45 slots in 
aircraft generator armatures with No. 12 wire. 


vision and hand work. None of these winders can 
handle multipolar armatures, which up until now must 
be wound by hand. 

In the beginning of the last war, the War Production 
Board became aware of the immediate need for an im- 
proved system of winding airplane generator arma- 
tures. Learning of the improved technique being de- 
veloped by Mr. Hunsdorf and C. E. Edson of the 
Cleveland Electrical Equipment Company, the WPB 
approached these men and encouraged them to apply 
their efforts toward designing and building a special 
machine for winding the armatures for 28-volt aircraft 
motors and generators. At that time it was common 
practice to cut the heavy wires individually for each 
generator and pound them into place with lead ham- 
mers. Similar treatment was given the long ends. It 
took hours for a skilled operator to complete one 
armature. 

Under the direction of these engineers, power driven 
machines were developed to wind, first, three No. 12 
wires at a time into all of the 15 slots and, next, 45 No. 





111 



















4 ‘ 
Fig. 2 





The interwoven and interlaced énd loops of these machine-wound armatures are characteristic of the Ceeco 


process with all coils wound simultaneously. Armature with commutator is bi-polar, conventionally wound. 


12 wires into 45 slots at the same time. The latter ma- 
chine, which is pictured in Fig. 1, was quite powerful 
and was large in size, measuring 7 ft in height and 11 
ft in length. Each slot was fed wire from a separate 
reel. These machines were semi-automatic but cut down 
the production time to a matter of minutes. As pro- 
duced on these machines, the end leads were short, 
tight and straight and required no hand work. The 
armatures more than met every government specification 
and were the first armatures ever wound for generators 
completely by machines that could do a job superior to 
hand work. 

With the realization that the war would soon be over, 
engineers from various motor manufacturers asked that 
thought be given to building fully automatic machines 
for winding universal and other small motor arma- 
tures. To accomplish this, the personnel of the original 
development company was expanded and improved pro- 
duction facilities acquired at Conneaut, Ohio. The 
principle of the new machine is similar to the semi- 
automatic winder in that all coils are wound at the 
same time from the outside periphery of the rotor while 
reciprocating the armature core through the winding 
head. 

In carrying out this broader program certain design 
objectives were set up in order to achieve a fully auto- 
matic machine. The prime object was to produce a 
machine for maintaining continuously and uniformly 
a production speed that literally turned minutes into 
seconds in the rate per armature. At the same time 
the machine had to be broad enough in character to be 
capable of winding fractional-horsepower and larger 
armatures of both a-c and d-c motors of several types, 
including universal motors, and automotive and _air- 
plane generator armatures, both bipolar and multipolar, 
all on the same machine. It had to be capable of elimi- 
nating all hand operations, particularly on multipolar 
armatures which were not previously susceptible to 
machine winding. Adaptability had to include provi- 
sion for accommodating armatures of various diameters 
and lengths and for resetting the machine for any 
number of armature slots within the range of the partic- 
ular model. 

With the basic principle of feeding multiple wires at 
the same time into each slot, dynamic and static balance 
would be assured, and the coils would be less subject 
to displacement by centrifugal force. Also, a type of 
weave is thereby produced that enhances the cooling 


112 


of the end wires and hence the rating of the motor. 
All these factors should add up to lengthened life of the 
armature, even at high speeds. Another object of the 
design was to produce a type of winding that cannot 
be economically duplicated except by the original manu- 
facturer of the motor. 

In the Ceeco system all these objectives have been 
achieved except that loading and cutting off is done 
manually at present. The wires constituting each coil are 
interwoven and interlaced with every other coil, making 
for perfect symmetry of the end loops (Fig. 2). Each 
coil has the same number of turns, is exactly the same 
length and on the obvious assumption that the same 
gage wire is loaded in each reel, each coil has the 
same amount of resistance and current flow. This dis- 
tinctive type of winding provides more ventilation and 
equal distribution of heat on all coils. There is also 
equal distribution of pressure on the entire winding. 

With the new automatic winder, the operation is con- 
tinuous except for stopping the unit momentarily to cut 
one armature from the machine after the second one has 
been partly started. This is done in such a way that 


there is no cutting or handling of loose wires and no 





Fig. 3 
wires have been laced to the shaft ends to maintain 
their relative positions. 


Rotor core before and after winding. End 
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kinks nor undesirable bends in the wire occur. All 
leads are delivered in uniform alignment, ready for 
stripping for the commutator connections. This elimi- 
nates the time and effort of sorting lead wires. Fig. 3 
shows a rotor core being loaded into the machine 
and a completed armature with coils wound in place. 

Fig. 4 shows the automatic winder without the un- 
loading stand which is mounted on the base extension 
at the left. 
head area. 
on a shaft extension of a mechanism which reciprocates 


Fig. 5 shows a closeup of the operating 
In this unit the armature core is chucked 


the core in and out of the head and rotates it a partial 
turn at the end of each half-stroke. For each rotor 
slot there feed through 
which from one to four wires can be fed from change 
Simultaneously, one or 


is a corresponding finger 
reels under controlled tension, 
more wires are threaded through each slot, the rotor 
is indexed the desired number of slot spacings for the 
return loop, depending upon the number of poles, and the 
wire is looped through the second slot. Reverse index- 
ing then takes place back to the first slot for each 
set of wires. This operation continues until a pre-set 
number of half-turns have been completed, at which 
time the wound armature is automatically delivered 
to the unloading clamp fixture, Fig. 5. 

The machine as pictured has reels which hold up to 5 
lb of \With modification in design, it would be 
possible to mount larger reels to take care of longer 


wire. 
runs. In order to prevent the wires from twisting and 
breaking as they pass through the noses of the fingers, 
the yokes upon which the reels are mounted are given 
a half-turn forward at the end of each slot stroke. In 
this way the wires track out of the finger in the same 
direction with respect to the armature core travel on 
each stroke. 

At present the armature cores must be loaded man- 
ually through the aid of a pneumatic collet chuck 
whose closing action is governed by a hand-operated air 
valve. It is also necessary to clamp the completed 
unit by hand in an unloading fixture until at least two 
turns have been completed on the following armature. 


Fig. 4—Ceeco automatic 
armature winding ma- 


chine especially suited for 

processing small univer- 

sal motor rotors. Floor-to- 

floor time is less than 
] min. 
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While the first armature is clamped, the wires extending 
back to the slot of the second armature are given a 
twist about the first armature shaft, thus maintaining 
a fixed relationship of the wires with the coil ends. 
Cut-off takes place at this point. The same action ties 
down the first group of lead wires of the second arma 
ture. Eventually, it is planned to incorporate maga- 
zine feed of the armature cores and automatic cut-off 
and unloading so that manual functions will be com 
pletely eliminated. 

To produce this cycle of operation requires means for 
chucking the armature core, advancing it to the work 
position and reciprocating it in the workhead area corre- 
sponding to the number of coils per slot. Provision 
must also be made for lowering and raising the feed 
fingers into the armature slots at each stroke so as to 
avoid the chance of wires catching on corners of lami- 
nation slots, especially on short-spaced throws; also for 
intermittently turning the reel yokes at the end of each 
stroke. Provision must be made for automatic timing 
and cycling according to a pre-set pattern. And it is 
necessary to provide a braking action on the wire feed 
so as to control the amount of tension upon the wires 
while being wound in the slots. The pulling is done 
through the armature itself. 

The machine as pictured will accept armatures having 
up to 16 slots, up to 5 in. stack length and 234 in. in 
diameter. Actually, as far as design principles are con- 
cerned, there is no limit to the number of slots or 
dimensions of the rotor unit except that the winding 
machine becomes more bulky and the operation has to 
be slowed down because of the inertia forces involved 
in the larger sized units. The slots may be straight or 
skewed. For winding small fractional-horsepower uni- 
versal motors, Formex thermoplastic-covered wire is 
being used in sizes from No. 23 to No. 28. In the 
semi-automatic machine developed for winding aircraft 
generators, No. 12 wire is placed in 45-slot armatures 
ranging up to 4 in. in diameter. 

The machine itself is an excellent example of the co- 
ordination of mechanical, pneumatic and electrical con- 






























Fig. 5—Close-up of the operating head area, showing 
finished armature (in clamp at left) being separated 
from leads on new armature in winding head. 


trols. At the start of the cycle the armature-supporting 
shaft is retracted to the rear of the plane of the wire 
feeding element and at this point a fresh armature core 
is loaded into the collet chuck by hand. Loading must 
be from the rear inasmuch as in a continuous operation 
a freshly completed armature is at this moment still 
clamped on the unloading bracket in the front of the 
head. Power cycle is initiated by throwing a two-way 
air valve, admitting air to the cylinder actuating the 
drawbar of the spring collet chuck. When the pressure 
builds up behind the closed chuck, it opens a delayed- 
action valve and admits air to a traverse cylinder which 
advances the armature supporting shaft and its asso- 
ciated reciprocating mechanism into the operating posi- 
tion. This position is determined actually by a second 
traverse cylinder bucking the first and acting, at the 
end of its travel rearward, as an intermediate stop. 
Later, when air pressure is dumped from the back side 
of this cylinder, it retracts, allowing the first traverse 
cylinder to push the armature-supporting shaft further 
forward to the unloading position. 

Reciprocation of the armature within the work area 
is obtained by a slotted crank and connecting rod, 
driven by worm and wheel. The stroke is adjustable 
to the width of the rotor lamination stack. Similarly, 
a slotted crank and connecting rod operating through 
a rack-and-pinion motion is used to effect the roll-over 
of the armature at the end of each stroke to oscillate 
it the required number of slots from the original posi- 
tion. There is also provision for a continuous turn of 
the armature during a longitudinal wire-feeding move- 
ment of the shaft when skew-slotted armatures are to be 
wound. A sine-bar guide is used after the principle used 
in generating a helix on a rifling machine. 

Roll-over action takes places for a fraction of an 
armature turn at the end of each stroke so that the wire 
is continuously looped between two slots. Timing of 
this action is accomplished through an ingenious elec- 
trically operated one-revolution clutch of the roller-cam 
type. A spring-backed finger engages a projection on 
the lutch body and holds the clutch in the released 
position. To engage the clutch, the finger is tripped 
through the action of a solenoid which is energized 
momentarily at the end of each stroke by a trip dog 
hitting @ precision limit switch. As soon as the clutch 
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makes one revolution it is disengaged by the finger 
again. 

A counter is employed ‘to effect the stoppage of the 
machine at the end of the winding of the pre-set 
number of coils. This counter is a mechanical type and 
carries a rocker arm which is struck at the end of each 
reciprocation so that in effect it measures half-coil 
turns. When the pre-set number of half-turns has been 
reached, the counter mechanically unlatches a holding 
relay on the magnetic reversing switch circuit of the 
driving motor. At the same time a solenoid resets the 
counter. This 1-hp, 1750-rpm, three-phase drive motor 
is V-belted to a jackshaft from which the crank for 
reciprocating the armature supporting shaft is driven 
as well as the roll-over mechanism and a cam for 
moving the wire-guide fingers in and out of the slots 
at each stroke. It should be mentioned here that the 
motor is started through a push button after the air- 
chuck lever is thrown to initiate the cycle. When the 
reversing contactor is energized, a rotary plugging-type 
relay brings the motor to rest within a fraction of a 
turn. Through the same relay circuit a solenoid valve 
is actuated that dumps the air pressure on the back 
side of the bucking traverse cylinder and allows the 
armature-supporting shaft to be moved forward into 
the unloading position under power from the main 
traverse cylinder. In this position the wound armature 
is centered in an unloading bracket to which it is now 
clamped manually. Withdrawal of the armature chuck 
to its starting position is effected: by push button and 
associated solenoid valve. 

The second armature may now be chucked, moved 
forward and laced into the spaced series of wires be- 
tween the feeding fingers and the wound armature from 
which the wires protrude. The cycle is initiated so as 
to wind two coils on the new armature. This action 
is sufficient to literally tie the rearward protruding 
ends of the first armature about its shaft so that manual 
cut-off can be effected and the relative position of the 
end wires maintained for easy assembly to the commu- 
tator. The cycle of reciprocation is then resumed until 
the required number of turns is made for each pair of 
selected slots and the timing mechanism throws the 
reverse switch for the driving motor and automatically 
makes the contact for the electrically operated air valve 
which ejects the armature. 

At present the armatures leave the machine with 
coil ends laced to shaft at both front and rear. To bring 
out all coil ends to the commutator side, it is necessary 
either to add or take off half a turn by hand, after the 
armature is out of the machine. Changes in the machine 
are contemplated that will automatically bring out all 
end wires at the commutator end. 

The wire-feeding head has individual stainless steel 
feeding fingers equal in number to the number of slots 
in the armature core or of a different number for frac- 
tional winding. Supplying each feeding finger is one to 
four wire reels supported on yokes as indicated in 
Figs. 3 and 4. The wires from the reels are guided 
to central openings in the tubular feed fingers by means 
of a tensioning device which comprises a fiber block 
through which an adjustable pressure is provided 
against the wire. Reaction of this brake pressure is 
against a stainless steel plate, which has a high finish 

(Continued on page 196) 
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New Inductor Motor Has Low 


Speed, Self-Start and High Torque 


Made in fractional-horsepower sizes, these synchronous motors 


derive excitation from alnico magnets within the rotor structure 


and may have stator windings for single, two- or three-phase input. 


J. H. STAAK 


Fractional-Horsepower Motor Division 
General Electric Company 


NE OF the most interesting of recent fractional- 

horsepower motor developments is the syn- 

chronous inductor motor, which has already 
been employed to perform many unusual and difficult 
tasks. This is a self-starting, slow-speed synchronous 
motor with relatively high torque, and derives its d-c 
excitation from the new alnico permanent magnetic 
materials. 

Although the inductor motor can be made self-start- 
ing, in two-phase, three-phase, and shaded pole con- 
struction, the present familiar method of obtaining the 
proper split is to make it two-phase with a capacitor 
in one circuit. This motor is essentially an inductor 
alternator operating as a motor, with the rotor torque 
and inertia so proportioned that it will start and fall 


into step with the alternating field in one-half cycle. 


At the present time, this motor is being built in two 
fundamental sizes varying somewhat in mechanical 
work-out. However, since both have essentially the 
saine principles of operation, this article will concentrate 
on the larger unit, in order better to explain its con- 
struction and operation. 

Both the rotor and stator are laminated, as shown 
in Fig. 1, and arranged in twin stackings as shown in 
Fig. 2. 

The stator laminations have eight salients, with the 
pole faces of these salients notched to produce teeth or 


small pole faces. The stator is wound with a two-phase,’ 


four-pole winding with each field coil spanning the 
twin stackings for the purpose of simplification in con- 
struction. The two stackings are pressed into a steel 
shell and separated by a steel spacing ring. 

The rotor laminations are made up with 48 teeth 
and are mounted on cylindrical alnico magnets which 
permanently polarize the rotor teeth and make use of 
the shaft and stator shell to complete the magnetic 
circuit for the d-c flux, as shown in Fig. 2. It will be 
observed that the rotor stampings are also arranged in 
twin stackings to match the field stackings. The entire 
periphery of the alnico magnet is of one polarity and 
the center of opposite polarity, so that all rotor teeth 
on one stacking are also of one polarity and those on 
the other stacking are opposite. The arrows in Fig. 2 
represent this condition besides indicating the complete 
path of the permanent excitation. 

The rotor teeth on one stacking are spaced with an 
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Fig. 1—Rotor and stator punchings for a 2-ph, 4-pole 
inductor motor to operate at 75 rpm. 


advance of one-half tooth pitch to obtain a sequence 
of operation between both phases to produce synchron- 
ous operation in a controlled direction. 

The following graphic representation will serve to 
explain the starting and running of the inductor motors. 
For convenience, the salients will be shown as solid 
pole faces instead of the actual tooth construction 
portrayed in the punching design of Fig. 1. Poles 1, 
2, 3, and 4 are the four poles of one phase and the 
remaining intermediate poles are those of the other 
phase. 

In Fig. 3, A represents one of the poles and B the 
adjacent pole of the same phase oppositely a-c excited 
under the same d-c pole (for example, as poles 1 and 
2 in Fig. 1). C, D, E, F, and G are the rotor teeth 
excited by the same pole of the alnico magnet in one 
of the rotor stackings. 1, 2, 3, 4, and 5 are the suc- 
cessive positions of the rotor teeth as the rotor moves 
to the right. The arrow M indicates the d-c mmf in 
the stator. 

I is the stator current and assumes its value as 
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Fig. 2—Section through rotor and stator. Both are 
double, each section being of one polarity, derived 
from alnico rings within the rotor punching. 


zero when 4 and PD are in line and B is displaced from 
A by 180 electrical degrees. When / is positive the 
a-c mmf is assumed to be in opposition to the d-c mmf. 
If at a given instant the a-c mmf at pole / is in opposi- 
tion to the d-c flux, then the a-c flux at pole PB will 
assist the d-c flux, resulting in a weak field at A and a 
strong field at B. 

If the position of the rotor and stator remain un- 
changed, as shown in Fig. 3, the forces between P 
and F and between B and G balance, with the result 
that there will be no torque in either direction. 
ever, if the relative position of rotor and stator teeth 
were other than that shown in the illustration, there 
would be a torque in one direction or the other, its 
value depending upon the instantaneous value and 
direction of the a-c current. 

Assuming there had been a slight tooth displacement 
to the right, then the rotor would move to the right 
in time with the alternating current wave /—the rotor 
teeth occupying the positions successively shown, since 
the field-at pole A will be weakened by the opposing 
a-c mmf and that of / strengthened by an a-c mmf 
which is assisting. 

The strength of the field at 4 and B is due to a 
sinusoidal variation of alternating current. 
quently, the torque impulses will be of a sinusoidal 
value as the teeth move from positions 1 to 3, and 
these torque impulses will be in phase with the current, 
as represented by the half-wave 7. 

At the instant the teeth arrive at position 3, the field 
current reverses and their position relative to the stator 
teeth is also reversed, so that the torque continues in 
the same direction through positions 4+ and 5. Field 
pole 4A has become strong and B weak, and the torque 
is again represented by half-wave T. 

The torque impulses, always positive but varying 
sinusoidally from zero to maximum, continue in this 
sam@ manner and cause the rotor to keep in step with 
the field current. A similar torque wave will be de- 
veloped in the opposite direction, keeping the same 
time and space relations, if we assume the rotor to 
move to the left. This motor will then run in either 


How- 


Conse- 
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Fig. 3—Current and torque curves with figures repre- 
senting five different positions of the rotor in advancing 
through angular distance between adjacent teeth. Rotor 
poles shown are all of one polarity, stator poles A and B 
of opposite polarity. Speed of rotor is determined by 
/requency of input and number of rotor teeth. 


direction, depending on which way it is brought into 
synchronism. 

Thus far we have dealt with the operation of a single 
phase only. Since the balance previously mentioned 
is quite unstable or unlikely to exist in practice, the 
motor will invariably start if the inertia is low and it 
will run in the direction in which it first receives an 
impulse to give sufficient magnitude of motion to cause 
it to fall in step with the current. 

Fig. + represents the second phase of a two-phase 
motor used in combination with Fig. 3, both under 
It should be noted that the 
stator teeth are so arranged as to place phase 2 in a 
GO-deg space displacement from those in phase 1. This 
is clearly shown by the punchings in Fig. 1. The rotor 
teeth match at pole 1 and 3, oppose at pole 2 and 4, 
but are just half way from either condition in the four 


the same d-c excited pole. 


poles of the other phase. 

\s previously explained, when the rotor teeth move 
to the right in time with the current, a torque 71 is 
developed in phase 1. Similarly, a current wave in 
quadrature to that of phase 1 will be developed in phase 
2 with a resulting 72 torque. Additively, 71 and 72 
produce a torque wave 7, always positive with its mini- 
mum value never smaller than the maximum of one 
phase acting alone. 

If it is assumed that the rotor be moved in the direc- 
tion opposite to that shown in Fig. 4, the torque wave 
will be in quadrature as before, but in opposite direction, 
and the time average of wave 7 will be zero and the 
motor will not therefore run in a CCW direction so 
long as we have the same current phase relation as 
indicated in Fig. 4. 
and the resultants. 

As shown before, forces produced in phase 1, under 


Fig. 5 shows this torque relation 


conditions of Fig. 3, are balanced and no torque is 
developed in either direction. Phase 2, however, will 
develop an alternating torque in time with the impressed 
emf and any movement caused by a positive (CW) 
pulsation of torque in phase 2 is immediately assisted 


by phase 1, while any movement in a CCW direction 
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slow driving to avoid skids 
here. Phillips Screws go 
in fast, set up tight and 
flush to hold cover of 
water jacket. 


DRIVING TIME CUT 30% 
in fastening base plate to 
muffler assembly with 
Phillips Screws. Power 
driver centers and stays in 
recess—no slips. 


. Key points of another study of assem- 
bly savings made with Phillips Screws in 
leading plants; from report of James O. 
Peck Co, independent investigator. 


Phillips Screw fastenings match the 
sturdiness of the overall construction. 





“Obvious assembly savings prompted 
our use of Phillips Head Screws in the 


TIGHT FASTENING is essential in joining the 
two parts of die cast fuel tank, so Evinrude 
depends on Phillips Screws. Photo shows use of 
Phillips Screws for attaching nameplate where 


“Dangerous burrs avoided. Workmen 
can get bad cuts on hands and arms 

















from sharp burrs common to slotted 
screws. With Phillips Screws, that 
hazard is banished, and the burr-free, 
ornamental recess has a much more 
shipshape appearance. 


skids would mean expensive refinishing. 


‘Zephyr’ Outboard Motor,” explained 
Evinrude’s Works Manager, “and re- * * * 


sults are even better than expected. very fast operation...and an eco- 


“Phillips Screws make the most of power nomical assembly. Also, we avoid 


tool speed. No lost motion as when driver skids, and subsequent expen- 


' ro You'll find good ideas for your assem- 
sive refinishing. 


bly operations in the complete report 
of this and other assembly studies... 
on metal, wood, and plastic products. 
Inside facts on modern methods of 
America’s best assembly engineers. 
FREE —use coupon. 


PHILLIPS 2-/ec.a SCREWS 


Wood Screws » Machine Screws « Self-tapping Screws * Stove Bolts 


driving slotted screws. We just bring 


the driver bit down and it auto- “We have to set ‘em up solid, and the 


Phillips Recessed Head can take the 
necessary torque without breaking or 
burring. Outboards often 
get rough usage, and 


matically centers and seats in the 
Phillips Recess. That makes for a 
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Fig. 4—Relationships for a second phase correspond- 
ing with that shown in Fig. 3. Stator pole A’ is midway 
between poles A and B in Fig. 3. Below are shown cur- 
rent and torque resulting from operation of both 
phases, T being the combined torque. 


is suppressed to zero. Consequently, the pulses of 
current cause the rotor to oscillate until the amplitude 
is great enough to cause it to break over into a CW 
direction and move, in step, and in the direction of 
the a-c field movement. 

Because of the fact that this motor oscillates to gain 
sufficient amplitude to cause it to fall in step, it is 
obvious that it cannot start a load having large inertia 
if it is rigidly connected to the rotor shaft. A load so 
connected causes it to become part of the rotor inertia 
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Fig. 5—Showing why, with current-phase relations un- 
changed, a 2-ph inductor motor runs in one direction 
only. If rotated in the opposite direction, torque of one 
phase is reversed, Ti, and resultant T averages zero. 


and the pulsations will be absorbed to prevent starting. 
To avoid this, a flexible or yielding coupling is employed 
between the rotor shaft and load, so that the rotor may 
still vibrate at sufficient amplitude to pull into syn- 
chronism on some successive half-cycle of the impressed 
power supply. 

Friction couplings set to slip at a small amount below 
maximum synchronous torque or a resilient coupling 
capable of storing energy to assist in accelerating the 
load will serve well in applying this motor to an applica- 
tion. Asa matter of fact, any coupling giving sufficient 
angular motion to permit the torque pulsations to 
hammer the load up to speed will be satisfactory. 

Because of their slow speed, these motors have a 
long life and can be applied directly to many loads 
without the aid of gearing and with a consequent reduc- 
tion of cost. They have an exceptionally high efficiency 
for synchronous motors, better than either of the familiar 
reluctance or hysteresis types of motors, and the input 
is practically constant upon starting, running, reversing. 





Fig. 6—Exploded view of model 5-SMY synchronous inductor motor with 2-ph winding, made with rated torques of 20 
: to 150 oz-in. at 75 rpm. Double construction of rotor is visible at right. 
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ENT MAGNETS MAY DO IT BETTER 


Let’s look into the busy end of your radio . . . into the part that does 





the talking. The loudspeaker owes much of its fine, full, clear tone 
quality to the magic aid of the permanent magnet. Particularly in the 
construction of FM radios, where the finest acoustical quality attain- 
able is desired, permanent magnet speakers are proving their excel- 
lence. The widespread popularity of permanent magnet speakers is 
well demonstrated by production records. Over 12 million speaker 
magnets such as those shown below have been made by The Indiana 


Steel Products Company since World War Il. 









Why you should have a Permanent 
Magnet Loudspeaker in your radio 
Both in radio design and performance the 


use of Permanent Magnet Speakers offers 
many advantages: 


















They permit greater flexibility in design. 





2. 


They reduce service problems. 


They generate no heat. 





Maximum energy with minimum size 
and weight is attained with Alnico V. 






They reduce power input—of vital im- 





portance in automobile radios. They ©1947, The Indiana Steel Products Co. 


avoid drain on car battery. 


“THE FUTURE IS SOUND”’ 


World War Il brought many technological ad- 


Investigate the use of permanent 





magnets in your radio speaker. 





vances. New materials now make possible As the largest producer of 
magnet designs which were formerly imprac- 
tical. ALNICO V, undoubtedly the best known 
example, is now used almost universally in 


the manufacturing of speaker magnets. 


Watch for INDALLOY. 


permanent magnets for loudspeaker use, The Indiana Steel 
Products Company offers you an exceptional permanent 
magnet engineering design service ... complete from plan to 
finished product. Versatile in finding the most practical 
solution to your magnet problem, whatever it may entail, our 


engineers welcome the opportunity to be of assistance. 


x THE INDIANA STEEL PRODUCTS COMPANY * 


PRODUCERS OF “PACKAGED ENERGY” SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 


j VALPARAISO, INDIANA 


6 NORTH MICHIGAN AVENUE * CHICAGO 2, ILL. 
\ STAMFORD, CONN. 


PLANTS 
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Fig. 7—Exploded view of model 5-SMY 20] synchronous inductor motor, 2-ph, with 2 oz-in. torque at 100 rpm. 


or stalled conditions. They are generally operated 
from a source of single-phase a-c supply and are ar- 
ranged with two windings, one of which is split by a 
proper capacitor to obtain the directional characteristics. 

If the motor is made up for single-phase operation 
wherein the motor is arranged to operate against stops, 
reversing is obtained at each limit point and the motor 
proceeds at synchronous speeds between these limits 
and reversals. 

A typical example of application of the single-phase 
unit wherein we make use of the mechanical reversing, 
is a film developer. The film ends are secured and 
driven through gears so that blocking occurs at each 
end of the travel so as to reverse the direction of travel 
of the film through the developer bath, resulting in a 
compact and practical device. 

It requires little imagination to see how this principle 
of operation may be applied to the agitator of a wash- 
ing machine, or to the feed of a stoker screw, which 
when blocked with clinkers would batter itself free 
and continue with its job of feeding the coal at a pre- 
determined rate. Many other applications requiring 
oscillating motion may be treated in the same manner. 

It has already been pointed out that the slow-speed 
characteristics of this motor eliminate much or all of 
the gearing required for motor application of many 
devices, and its synchronous features make it adaptable 
to any timing or measuring device. Dictating or re- 
cording devices can make use of almost all of the unusual 
characteristics. 

The slow speed presents the possibility of direct- 
drive, eliminating gears or belts and pulleys. The syn- 
chronous speed eliminates the use of governors to hold 
constant speed, and its quick starting and stopping, 
without coast, eliminates the use of relays and brakes. 
A simple line switch is all that is needed to control the 
device. 

With the aid of a simple gear, cam, and switch 
arrangement, this motor can be made to operate as an 
indextng device through a definite angular distance and 
to be stop-locked with the current supply automatically 
interrupted. Operation is begun by a momentary closing 
of a starting button, and the circuit maintained by the 
cam until the angular motion is completed and the cir- 
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cuit is interrupted. The operation can be repeated by a 
second momentary operation of a push-button switch, or 
it, can be operated in a like manner in the reverse direc- 
tion by introducing a reversing switch. 

Any number of accurately spaced position stops can 
be arranged in a system and any number of similar 
motors can be impulsed by the same initiating momen- 
tary contact, so as to cause these motors to proceed 
simultaneously to the arranged position stops in either 
direction. If the initiating switch be held closed instead 
of merely used to supply an impulse to start it on its 
way, it will cause all units to continue through a like 
number of stops until the circuit is interrupted at the 
initiating switch, and continue to complete the operation 
of any fractional angular spacing to the next succeeding 
cam stop. 

This operation is readily applicable to the operation 
of step rheostats, counters, position indicators, synchro- 
nizers, and other remote controlled devices. 

It is clearly indicated in the foregoing description of 
the operation of this motor that the motor obtains its 
rotation by a series of torque pulsations. Consequently, 
if a motor winding were supplied so as to permit the 
pulsations in the same direction, the motor could be 
started and operated with any desired four-point se- 
quence of d-c pulses, the speed depending upon the rate 
of these d-c pulses. The motor could be reversed or 
stopped at will, and could be definitely locked into posi- 
tion. This feature again enables the motor to be used in 
remote controls, where short, angular motions of mod- 
erately high torque are required. The larger of the two 
available motors used in the foregoing description could 
be “pulsed” around through 384 positions to make one 
revolution and the smaller unit through 288 positions, 
per 300 degrees. 

Figs. 6 and 7 show both assembled and exploded views 
of the two motors. The large unit, designated as the 
“50” frame size, 414-in. in diam, is designed in three 
lengths—one with single stacking, and two with twin 
stackings ; it is rated 20, 40 and 75 oz-in. at 75 rpm but 
can be made up to 150 oz-in. torque at 75 rpm. 


The smaller unit, 234 in. in diam, has a basic rating 


of 2 oz-in. at 100 rpm. It is designed with gear reduc- 


(Continued on page 198) 
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Oiginiled by GUARDIAN 


Almost human — The Guardian accumulator is a device that 
employs Guardian Pulsing Relays and a Guardian Stepper for 
storage and release of impulses. It is capable of receiving elec- 
trical pulses from a number of remote stations and storing them 
until each station completes its cycle or function. It can register 
pulses of various numerical values; for example, if three pulses 
are received within the accumulator and the first pulse repre- 
sents a numerical value of ‘‘one’’, then one impulse is registered 
on the Stepping relay. If the second pulse has a value of “two”, 
then two impulses are added to the previous impulse, making a 
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total of three. If the third pulse represents a value of ‘five’, 
then the five impulses are added to the three already regis- 
tered, making a total of eight. The assembly will control the 
operation of a machine in proportion to the total number of im- 
pulses established. In the example above, the machine would 
be energized for eight cycles . . . one cycle for each impulse 
established. Unit suggests many industrial applications 
for Guardian Pulsing Relays and Guardian Steppers. For 
further information and a new cost-free Guardian Relay 
Catalog, write 
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Electrically Conductive Rubber 
in Phonograph Pick-up 









TINY bowknot-shaped bit of electrically conduc- 

tive rubber, about % in. long, (see C in Fig. 1) 

constitutes the energy-converter in the ingeni- 

ously designed phonograph pick-up recently introduced 

by the Admiral Corporation for its line of radio-phono- 

graphs. Background to this application of conductive 

rubber to replace the crystal pick-up and other conven- 

tional types, is a two-year period of intensive research 

and development work in which Admiral engineers 
collaborated with B. F. Goodrich Company chemists. 

The final formulation as used in the converter ele- 
ment is a low-carbon natural rubber found to meet 
these major requirements: (1) resilience; (2) electrical 
sensitivity; and (3) long life under repeated flexing. 
The element itself is stamped out of sheet material. (At 
one time during the development work, molded, bead- 
shaped elements were tried, but these lacked sufficient 
resilience. ) 

Position of the rubber element in the pick-up cir- 
cuit is at R-1-R-2 in the circuit diagram (Fig. 2). The 
needle is indicated at B. Principle of operation is rela- 
tively simple. The mechanical oscillation of the needle 
as it moves through the record grooves is translated to 
the rubber element and acts to contract or expand it. 


The action of the rubber element is very much like the 


flexing of an accordion. The slightest contraction or 
expansion causes a change in the electrical resistance of 
the element, and this change is translated into an elec- 
trical impulse varying in intensity and frequency to 
match the volume and tonal pitch of the recorded sound. 
As indicated in the circuit diagram, the electrical im- 
pulses are transmitted and amplified through conven- 
tional radio circuits. 

Essential elements of the pick-up are best described 
by outlining assembly operations. First step is to 
solder the needle (F in Fig. 1) to a brass spindle E. 
A specially developed elastomeric tubing is then slipped 


over the spindle to provide dampening. (Rubber was 
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Fig. 2—Wiring diagram showing basic circuit of the 

Admiral Corp. conductive rubber phonograph pick- 

up. Position of the rubber element is at R-1-R-2. 
Needle is indicated at B. 


found less effective fer this purpose due to tendency to 
vibrate. ) 
bly. The sleeving is made of black-pigmented poly 
styrene. 

The completed spindle-and-needle assembly is then 
inserted through the bottom of the cartridge (shown 
at B). The rubber tone-element is assembled as shown 
at C and D and inserted into the top of the cartridge 
A 24-hr interval is then imposed before final 


Sleeving G is then cemented over this assem 


(see 4). 
assembly to permit resistance test. The resistance 
across the rubber element has to be at least 250,000 


ohms. Top limit of the resistance range 1s 600,000 
ohms. Miscellaneous assembly operations such as in- 


sertion of the pin contacts, center lug, and connecting 
wire from rubber element then complete the assembly. 
Cartridge cap (not illustrated) is then cemented on and 
the needle is adjusted. 

The cartridge itself is injection-molded from black- 
pigmented polystyrene. There is less than 1 oz of pres- 
sure on the record. The cartridge is so designed that it 
snaps into the tone-arm easily and can be quickly re- 
placed if necessary. It is factory processed for protec- 
tion against humidity, dust, ete. Overall approximate 


(Continued on page 212) 





Fig. 1—Primary components 
(actual size) of Admiral 
Corp. new pick-up for 
phonograph. Electrically 
conductive rubber (shown at 
C) forms the highly sensi- 
tive energy conductor. As- 
sembled cartridge (without 
cap) is shown at A and B. 
See text for additional ex- 
planation. 
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USE ASLO QUALITY... 


FRACTIONAL H.P. MOTORS 


(1/500 to 1/15 H.P.) 





Product sales trouble may be averted ... by 
applying FASCO experienced F.H.P. motor 
engineering and production know-how .. . 
to eliminate motor trouble before it starts. 
A skilled, experienced FASCO factory en- 
gineer will meet with you in your own plant 
... engineer the electrical and physical char- 
acteristics of the motor you need .. . and 
adapt a standard motor to your product’s 
special requirements. For superior product 
sales advantages, consult with us NOW, if 
your plans call for production-run quanti- 
ties of small motors (1/500 to 1/15 H.P.) or 
blowers. 










.-. Use our Direct Factory Representation \ - by Experienced Fractional H. P. Engineers 


——— A PRODUCT OF ASLO F. A. SMITH MANUFACTURING CO., INC. 


250 Davis St., Rochester 2, N.Y. 






JUNE 1947 
























E\ 





SENSITIVE D-C RELAYS 
Sensitivity and compactness are combined in S?DT d-c 
relays. specially developed for switching applications requir 
ing power as small as 10 milliwatts. Input ratings for 
eight available types of relays in this line are from 10 
to 180 milliwatts ; 0.47 to 1470 ma; and 0.07 to 67,000 ohms. 
Contact voltage rating: 12 to 110 volts, a-c or d-c. 


\t 24 volts d-c, contacts will handle 2 amp noninductive, o1 





0.5 inductive. Metal enclosures are available (except for 
150-milliwatt 


are available (see illustration ). 


Solder-lug = or terminals 
Structural details provide 
Manufacturer 
General Kec 


size ). plug-in 
protection against shock and_ vibration. 
bulletin GEA-3819D gives additional data. 
tric Co., Control Div., Schenectady 5, N. Y. 


RUBBER-MOUNTED BALL BEARING 
PILLOW BLOCK 
Vibration-absorbing ball bearing pillow block has a 
molded synthetic rubber housing in nine bore sizes from 
Y% in. to 1%6 in. and is particularly adaptable for light 
duty applications. Typical uses: 
conditioning units, household heaters, ete. 


Fans, ventilating and air 
Blocks art 
supplied and packed in pairs, one fitted with wire spring 
for grounding electrical charges. Optional steel strap 
bolted around block provides extra rigidity. 





Pall bearing is single-row radial type with wide inner 
ring. Self-locking collar engages bearing inner ring 
through eccentric cams for quick, tight shaft assembly. 
Bearings come prelubricated with grease; optional type 


has grease fitting inserted. Integral steel shields protect 
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against loss of grease or entrance of dirt. Other available 












Materials, Equipment, 
Electrical and Mechanical Parts, Finishes 





ball bearing units: Rubber mounted flange units in shaft 


sizes 34 in. to 146 in., and cylindrical cartridges in shaft 
sizes 34 in. to 1 in. The Fafnir Bearing Co., New Britain, 


Conn. 


SINTERED ALLOY 

Sintered alloy (Mallory 1000 Metal), prepared by powder 
metallurgy methods, has high modulus of elasticity (ranging 
from 20,000 to 40,000 psi) combined with high tensile 
strength and density approaching that of tungsten. Its 
properties make it specially adaptable for application in 
highly stressed parts such as balancing components, rotors 
for control devices, ete. The metal is also characterized 
by resistance to atmospheric corrosion and certain acids 
indicating applications as fixtures in electrolytic equipment. 
Unlike tungsten, this material is said to be readily machin 
able. P. R. Mallory & Co., Inc., 


TOTALLY ENCLOSED \.,.-HP MOTOR 


1 


Indianapolis 6. 


Potally enclosed, 4-pole shaded pole ‘20-hp a-c motor, 
designed for continuous fan duty at 1500 rpm, has been 
added to the line of fractional-horsepower motors trade- 
marked as Micromotors. Structural details provide 2 sq 
in. of bearing surface with individually fitted bearings. 
Motor features functional styling with 198 sq in. of cool- 





ing surface and internal air circulation. Total oil reservoir 
capacity is 6 cu in. Bearings spaced at 5 in. 

Features also include circulating lubrication to permit 
continuous operation in any position; special flush-weld 
precision skewed rotor; humidity and oil resistant wind- 
ings; controlled end play; and die cast machined frame. 
Redmond Co., Inc., Owosso, Mich. 


DRIP-PROOF INDUCTION MOTORS 
Redesigned line of drip-proof induction motors (Series 
1) features uniform design in NEMA frame sizes from 
203 to 505. Generously proportioned design is emphasized. 
\mple interior space for air-flow assures cool running. 
Ventilating openings are below centerline with end air 
baffles directing incoming air over windings and out at 

side openings between feet and also below centerline. 
Frames are of rolled, welded steel to obtain greatest 
rigidity with minimum bulk and weight. 
for frame sizes to 365 are of one-piece cast aluminum. In- 
tegrally cast fans provide air circulation. Frame sizes 404 to 
505 have rotor bars of copper strip. Extensions of rotor bars 


Rotor winding 


provide fan action. Ball bearings in all sizes are double- 


ELECTRICAL MANUFACTURING 

















































INJECTION (GF Rc 
MOLDING 3 





.. for leaders of industry | 
by leaders in plastics molding i\ 


Injection molding of thermoplastic materials is one of the most 
important functions at CMPC . .. and has been since the early days of 
commercial injection molding. Our facilities have expanded from a 
single press to our immense Thermoplastics Division with its.own 
separate facilities for material handling and shipping plus a battery 
of injection presses to produce large or small parts with speed and 
precision. 


But injection molding is just one phase of Chicago Molded’s serv- 
ice, for our Compression Molding Division is one of the largest and 
best equipped in the Middle West. And, whatever the job, we assume 
undivided responsibility . . . from 
design and engineering through 


mold building, molding, and fin- 

es Te AG @) ishing to on-time delivery. 
Manysuccessful firms, bothlarge 
a @) i D & D and small, know the value of this 
service, placing CMPC first on 


PRODU CTS their list of suppliers of molded 
rel-1c2e)-ESelel mee foes Parte. Why not discecs 


your plans with a CMPC Service 
Engineer? There’s no obligation. 





1024 N. Kolmar Ave. Chicago 51, Illinois 





Representatives in principal industrial centers 
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FASTENS DEEP, 
HOLLOW SHAPES 


of metal, fabric, wood or plastic 


Typewriter Cases 
Camera Carrying Cases 


Lunch Boxes, etc. 


faster, cheaper 
stronger 


with semi-tubular or split rivets 


If your product — whether 

metal, fabric, wood or plastic 

— requires fastening and the 

parts can be brought to a 
machine, investigate MILFORD FAS- 
TENING EQUIPMENT. Fifteen 
standard models of rivet-setters to fas- 
ten everything from wrist watch 
bracelets to refrigerators. 


THE MILFORD RIVET 
& MACHINE CO. 


871 Bridgeport Ave., Milford, Conn. 
1014 West River St., Elyria, Ohio 


Inquiries may also be 
addressed to our subsidiary: 


THE PENN RIVET & MACHINE CO. 
PHILADELPHIA 33, PENNA. 


SYNCHRONOUS 
CAPACITOR TYPE 
MOTOR 


This new Cyclohm 29 Size has no equal as a syn- 
chronous, capacitor type motor for recording, tape 
pulling, facsimile work and other jobs which require 
a quiet, smooth, vibrationless motor. Internal 
rotor slots permit a higher starting torque and a 
quieter performance. Substantial cap seats, turned 
in the frame and end caps, ensure perfect rigidity, 
accurate bearing alignment, uniform air gap, and a 
vibration-free motor. Supplied with either ball bear- 
ings or sleeve bearings — in ratings of 1/100, 1/75 
and 1/50 horsepower, 1800 r.p.m., 115 volts, 60 
cycles. Write for complete information. 


CYCLOHM MOTOR CORP. 
5-17 46th Road, Long Island City 1, N.Y. 


seal, prelubricated. Three types of motors are available: 
NAD (normal starting torque, low starting current) ; NED 
(high starting torgue; low starting current); and NCD 
(high starting torque; high slip). Burke Electric Co., 
375 W. 12th St., Erie, Pa. 


QUICK-BAKING INSULATING VARNISH 


Clear thermosetting insulating varnish (Acme No. 1451) 
is particularly adaptable for use in infra-red conveyor-type 
systems where high temperatures and fast baking cycles 
are required. It is also suitable for use in conventional 
types of baking equipment. Used as impregnant for mag- 
neto and ignition coils, high-speed armatures, stators, 
transformer windings and other types of coil windings. 
Characteristics combine low viscosity with relatively high 
solids content (minimum 45 per cent) thus resulting in 
maximum penetration plus substantial build-up of solid 


varnish film. 

Dielectric strength, dry (2-in. electrodes )—1800 vpm. 
3aking schedules: 1 to*l2 hr at 220-300 F in conventional- 
type oven; 15 min to 1% hr at 275-350F in infra-red 
equipment. Varnish has no harmful effect on standard, 
Formvar and Formex enameled wire. Other character- 
istics include excellent chemical resistance to transformer 
oils, lubricating oils, low concentration acids and alkalis, 
and brine. (Illustration shows an armature and fluorescent 
ballast treated with this varnish.) Acme Wire Co., New 
Haven, Conn. 


LIGHTWEIGHT MAGNESIUM-COPPER 
SULPHIDE RECTIFIER 
Compactly designed heavy-duty magnesium-copper sul 
phide rectifier (trademarked Lektron) features light weight 
and operating efficiency at a wide temperature range from 


—40 F to 284 F. It provids a d-c source up to 60 volts 
from 50 to 50,000 amp. Weight-saving feature results 
from extension of the magnesium rectifying plates beyond 
the core dimensions of the rectifier to serve as heat radiating 
fins. High heat conductivity of the magnesium fins allows 
use of this rectifier in many applications without forced air 
cooling or coolant circulation. Available for both full-wave 
and half-wave rectification for single-phase and multiphase 
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FOUR FEDERATED Vibté- 


THAT GIVE 
YOU SOLDER 
SATISFACTION 
















T firstin PRODUCT VARIETY 


Solders for every purpose . . . rosin-core, acid-core, 
solid wire; pig, bar, wiping, body, ribbon, segment 
... in every commercial or special form and grade — 
you get them all from one source, first in the field — 
Federated Metals Division. 


first in UNIFORMITY 


Federated solders . . . made with strict lab control to 
meet Federated’s nationally known specifications . . . 
are uniform in the analyses you need to produce 
quality workmanship. 





first in TECHNICAL SERVICE 


50 years’ metallurgical experience, modern labora- 
tory practice, and real solder know-how . . . inter- 
preted by practical service engineers to keep you 
informed of latest developments, 









A first in FACILITIES 

Federated has 11 strategically located plants and 25 
sales offices — all the facilities that make it easy for 
you to deal with an organization in your own area. 
Deliveries are faster, and there is always a friendly 
Federated office within easy telephone radius. 





When you buy or specify solder, be sure you get the best... with the help- 
ful experience of the first in the field. For quality solder, and service that 
helps you in your work, call or write the Federated office nearest you. 
Federated Metals Division, American Smelting and Refining Company, 
120 Broadway, New York 5, New York. wieieen 


Seca’ WeNMS DIVISION 


AMERICAN SMELTING AND REFINING COMPANY 
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Textile, rubber, food, chemical, paper and petroleum 
industries are depending upon Taylor Time Schedule 
Controllers for complex batch processing . . . high- 
quality and economical production involving time 
with temperature, pressure, flow or liquid level. 


To match a batch, three Haydon timing motors (two 
chart drives and one interrupter timer) are employed 
in the Taylor Schedule Controller. The Controller 
carries through a prescribed time interval and con- 
cludes automatically. During the process cycle, auxil- 
iary devices are precisely synchronized and the con- 
troller resets itself for consistent and dependable 
production. This and many other Haydon applica- 
tions are accounting for greater timing accuracies 
throughout industry. 


if it's about time, rely on Haydon in Forestville, 
Connecticut to deliver. Write for free engineering 
catalog. 


Haydon 2500 Forest Street, Forestville, Conn. 


ae 
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SUBSIDIARY OF GENERAL TIME INSTRUMENTS CORPORATION 





applications. Rugged construction is featured. Electronic 
Rectifiers, Inc., 737 N. East St., Indianapolis 2. 


MINIATURE SPEED CHANGERS 
Space-saving speed changers (overall length only 2'%e 
in.; diameter 146 in.; weight, 6 oz) finds application in 
instruments, small power devices, controls, etc., where 
limited power transmission in a small space is necessary. 
Maximum torque on low speed shaft is 2 lb-in. at up to 
1000 rpm. Maximum speed on high speed shaft, 20,000 rpm 


Aagecen ain Naoaneapeunan anatase 


npn Tg ay 


with light loads. 

Design features concentric drive shafts, hardened steel 
spur gears and ball bearings on drive shafts. Intermediate 
gears are mounted in graphitic plastics bearings thus 
obviating lubrication except at high speeds. Wide range 
of speed ratios is available. Simplified mounting arrange- 
ments with removable bracket are provided. Metron In- 
strument Co., 432 Lincoln St., Denver 9, Colo. 


HEAVY-DUTY ATTACHMENT PLUG 


Heavy-duty No. 11 attachment plug accommodates as- 
bestos-protected heater cord and rubber-covered service 
cord, as well as POSJ and POT cord. It is longer and 
heavier than the previously introduced No. 12, and has full 
%e-in. diam opening to take largest portable service cords. 

Plug is U. L.-approved and is rated at 15 amp, 125 volts; 
and 10 amp, 250 volts. It features the double-locking blade 
construction that guards blades from being accidentally dis- 


2 
ond 


lodged when plug is pulled from outlet. The construction, 
according to the manufacturers, does not impair speed of 
assembly: Plugs can be attached to cords by hand at rate 
of 200 per hr and at 500 per hr by machine. Gilbert Mfg. 
Co., Inc., 24-20 46th St., Long Island City 3, N. Y. 


SELF-ADHESIVE U. L. LABEL 


Self-adhesive U. L.-approval labels (trademarked Kum- 
Kleen) stick permanently to any smooth surface and can 
be peeled off without marring the surface. They have 
been designed to provide a low-cost label where the more 
expensive types are not required. These labels are % in. 
in diam, come in red, yellow or black, and themselves 
carry U. L. approval. They are also available in a self- 
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long period. This has been repeat- 
edly proved by actual operating 
laboratory tests and industrial appli- 


cations dating back to 1939. 


FANSTEEL Selenium Rectifiers 


sturdily “‘stand up to the job’ — 


each one built for its particular ser- 
vice with Fansteel’s long specialized 
experience and step-by-step 


Quality Control. 


This booklet, an engineering manual with 
helpful diagrams and datu, is sent free 
on request. Ask for Bulletin RDP-107. 





SMULTIPLE-L 
¥ INDICATING:Li 
1*2*3°4 LAMPS 


MANY APPLICATIONS 


UNDERWRITERS’ APPROVED 


130 


Dependable steel products and unequalled 
steel service facilities . . . available for your 
steel-buying convenience at twelve conven- 
iently located Ryerson plants. Because of 
great demand, all sizes are not always in 
stock; but we usually can suggest a reason- 
able alternate. 


PRINCIPAL PRODUCTS 


Bars e Structurals e Plates e Sheets e 

Tubing e Allegheny Stainless e Alloy 

Steel e Inland Safety Floor Plate e 

Bolts e Rivets e Metal Working Tools 
& Machinery, etc. 


JoseEPH T. RYERSON & SON, Inc. 


PLANTS: New York, Boston, Philadelphia, Detroit, 
Cincinnati, Cleveland, Pittsburgh, Buffalo, Chicago, 
Milwaukee, St. Louis, Los Angeles 


ML 


MP 
HT 


Engraved Lamicoid plates as 
illustrated serve as an illumi- 
nated designation, (no bulls- 
eyes are required). 


Stainless Steel plates with bulls- 
eyes on same effect economy 
when multiple Indicating 
Lights are used. 


Specifications: Plate 334” x 
114”, light area 3” x 1%", 
uses $6-120V. bulbs. Light iso- 
lation barriers are easily re- 
moved to service bulbs. 


Use to build Lamp Annuncia- 
tors. Economical in cost and 
in space, (example: a 40 lamp 
unit, size approximately 16” 
high by 5” wide). 


Secure Data 


THE H. R. KIRKLAND CO. 
MORRISTOWN, N. J. 


For 120 V. Service 


destroying type that guards against re-use. Although 
easily stripped off, invisible die-cuts cause label to come 
off in segments. Avery Adhesive Label Corp., 36 W. 
Union St., Pasadena 1, Calif. 


FOUR-SPEED GEARSHIFT DRIVE 
Selective 4-speed gearshift drive (Type RD) is designed 
for equipment using standard motors of %4-hp to 1-hp 
rating. Gear ratios are 1:1; 1.33:1; 2:1; and 4:1. Speed 
changes occur in even steps. Compact design makes unit 
particularly adaptable where mounting space is limited. 


Approximate overall dimensions: 534 x 8 x 8'%e in. (shaft 
extension excluded). Unit-cast gearbox assures permanent 
alignment. Conveniently placed speed selection chart 
facilitates operation of the 4-position shift lever. Operates 
clockwise or counter-clockwise. Lima Electric Motor Co., 
Findlay Rd., Lima, Ohio. 


New Synchronous Inductor Motor 
Provides Low Speeds Without Gearing! 


Permanently magnetized projecting teeth on the rotor are 
matched with corresponding teeth on the stator. Polarity 
of the latter alternates with the frequency of power input 
to the stator windings. Resulting torque pulls rotor for- 
ward, one tooth for each cycle of the stator frequency. 
With 48 teeth placed on the rotor, resulting speed is only 
75 rpm! J. H. Staak of General Electric Company describes 
these and other design innovations of this new self-start- 
ing, high torque motor, also indicates possible fields of 
application. SEE PAGE 114 


HIGH-SPEED UNIVERSAL MOTOR 


Continuous duty 2-hp universal motor has high speed 
rating—5700 rpm—and is especially adaptable for equipment 


requiring direct connection. Compactness (length 1434 in., 
including shaft extension; diameter 5 in.) also facilitates 
adaptation to belt or gear drive. Motor operates on 115 
volts, d-c or a-c (25 to 60 cycles). Manufacturer has 
applied to this motor a number of features stemming from 
aircraft-type designs, such as aluminum castings, high- 
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Simplicity of design and 
of construction 


Freedom from temperature, 
position, and voltage errors 


Light weight 


Operation from 24-volt 
power supply 


Compactness 

Low power consumption 
Interchangeable elements 
Parallel operation 

Low maintenance costs 

No hairsprings used 

No lubrication required 
Radio and magnetic shielding 
Long life 


Power-failure indication 


Variety of designs 
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POSITION-INDICATING 
EQUIPMENT 


FOR ACCURATE AND RELIABLE 
INDICATION FROM REMOTE STATIONS 


Initially designed for installation in military aircraft, d-c selsyn 
instruments are proving to be extremely adaptable to a wide variety 
of industrial uses. Your design men may find that this equipment is 
the solution to their problems of remote-station indication. 

So that we may be of further service to design engineers, we have 
just completed an application manual to assist in the selection and 
use of position-indicating equipment. The three-wire, three-coil 
system is presented in this manual to the exclusion of the numerous 
other d-c selsyn systems that have been devised and are available for 
special purposes. It is the most versatile system and, therefore, the 
most widely used for general position-indicating applications. 

Let our engineers help you with any unusual applications that 
require special consideration; and for your own free copy of our d-c 
selsyn position-indicating equipment manual, GET-1304, call your 
nearest G-E sales office or write to Apparatus Dept., Section E607-12, 
General Electric Company, Schenectady 5, N. Y. 


607-12 


GENERAL @ ELECTRIC 


* it Oba ot 

















PILOT LIGHT 
ASSEMBLIES 


PLN SERIES—Designed for | 
NE-51 Neon Lamp 


Features 


THE MULTI-VUE CAP 
BUILT-IN RESISTOR 
110 or 220 VOLTS 
EXTREME RUGGEDNESS 
VERY LOW CURRENT 


Write for descriptive booklet 


The DIAL LIGHT CO. of AMERICA 


Foremost Manufacturer of Pilot Lights 


900 BROADWAY, NEW YORK 3, N. Y. 
Telephone—ALgonquin 4-5180 


EXTENSION 


A Complete Spring Service 


COIL SPRINGS, WIRE FORMS, FLAT 
SPRINGS, BRAZING RINGS, of all mate- 
rials, in any quantity and in special! designs 
are now available at Paragon. 


TORSION 


WANNA 


COMPRESSION 


— 
CO 


FORMS 


PARAGON SPRING COMPANY 


A complete service not only in the 
manufacture of springs but in engineer- 
ing and consultation on spring design, is 
yours for the asking. 


A special department has been set 
up for small orders—so don’t hesitate 
to call on Paragon, whatever your 
spring requirements. 


INQUIRIES GIVEN PROMPT ATTENTION 


Now Available —31 Assort- 
ment-Stock Spring Booklet 


CHICAGO 44, ILLINOIS 


4615 WEST FULTON STREET 


132 





temperature varnishes, and glass-fiber insulation. Weight: 
22 lb. Electrical Engineering & Mfg. Corp., 4606 W. 
Jefferson Blvd., Los Angeles 16. 


SHADOWLESS ILLUMINATED METERS 
The inherent ability of acrylics to “pipe” light is utilized 
in the design of these shadowless illuminated panel meters 
(voltmeters, ammeters, milliammeters and microammeters ). 
Ingeniously shaped Lucite cone carries the light from a 
recessed bulb in back of the meter. The light is piped 
through the front edge of the cone which entirely surrounds 


the metal dial face. The illumination on the dial is said 
to provide a complete and even radiance without shadow 
spots. Use of standard metal dials eliminates the tendency 
to fade, discolor or buckle associated with translucent dials. 
Bulb recess is neoprene-scaled for added protection. These 
meters are available in 2-in. and 3-in. sizes, in rectangular 
and round cases. Simpson Electric Co., 5200-18 W. Kinzie 
St., Chicago 44. 


MINIATURE REGULATOR TUBE 
Space-saving, hermetically sealed regulator tube in minia- 
ture T5% bulb is used for regulating current from 60 ma 
to 1 amp, with maximum wattage dissipation of 3 watts 
for the longer tube (approximately 2% in. long) and 2 
watts for the shorter tube (approximately 1% in. long). 
A 10-per cent change in current will cause a 200-per cent 


voltage drop. Regulator will withstand 25 G vibration. 
It is unaffected by ambient changes of —40 to +900. 
Miniature-type octal base is used. Amperite Co., 561 Broad- 
way, New York 12. 


STYRENE COPOLYMER 


A Buna S rubber resin (Darex Copolymer X-34) with 
unusually high styrene content has been developed for 
compounding with natural and synthetic rubbers. Among 
other applications it can be used for wire insulation, pro- 
ducing compounds that are said to extrude very smoothly 
and evenly and to exhibit good electrical properties and 
moisture resistance. 

The resin can also be applied to compounds used for 
mechanical rubber parts that require superior abrasion and 
tear resistance, hardness, stiffness and tensile strength. 
Resin has low specific gravity and light color, and is re- 
sistant to aging, chemicals and oil, and shows compatibility 
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ROCKBESTOS WIRES AND CABLES 
withstand heat, aging, flame and fumes 


Users of your products are not getting the benefits your advertising 
promises if wire failures from high operating or ambient temperatures 
are interrupting performance. Worse, when products “bounce back”’ 
for repairs, servicing or replacement you’re losing more than money 

you're losing sales-building prestige. 

Many manufacturers of products as varied as radios and hot metal 
cranes, appliances and mining machines, have put a stop to that 
headache by wiring with Rockbestos wires, cables and cords! Here’s 
what they get: 

@ Permanent insulation with impregnated felted asbestos (Best thing 
in the world to prevent wire failures caused by heat) 

e@ No rotting, blooming or swelling from oil, grease or corrosive fumes 
e@ No baking brittle from conductor-heating overloads 

@ No destructive and expensive wire-fires 

e@ No deterioration from age or oxidation 

@ Stepped up current carrying capacity via high heat resistance 
You'll protect performance, sales and profits when you make Rock- 
bestos a “must” in your product wiring. 125 permanently insulated 
constructions from Firewall Hookup Wire to 5000 Volt Rockbestos 
A.V.C. Power Cable, comprise the Rockbestos line. Write for 
recommendations and catalog. 


ROCKBESTOS PRODUCTS CORP., 836 Nicoll St., New Haven 4, Conn. 


ROCKBESTOS 


The Wire with Permanent Insulation 


NEW YORK 
PITTSBURGH 


BUFFALO 


CHICAGO ST. LOUIS LOS ANGELES 
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CLEVELAND 
SAN FRANCISCO 







A few of the 125 permanently insulated wires, 
cables and cords developed by Rockbestos to protect 
product performance and give lasting service. 
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ROCKBESTOS FIREWALL HOOKUP WIRE 

This heat, flame and moisture resistant wire, insulated with 
high dielectric tapes and impregnated felted asbestos and 
covered with color-coded, lacquered glass braid, has a maxi- 
mum operating temperature of 125° C. Ideal for radios, 
television, amplifiers, calculators or small motor, coil, dyna- 
motor and transformer leads. No. 22 to 4AWG in 1000 volt 
rating — No. 12, 14 and 16 AWG in 3000 volt rating. 


ROCKBESTOS THERMOSTAT CONTROL WIRE 


A multi-conductor control wire for fuel burner controls, 
safety pilots, intercommunications and signal systems. Its 
asbestos insulation and steel armor assure trouble-free 
circuits. Sizes No. 14 to 18 AWG in two to five conductors 
with .0125’, .025” or (for 115 volt service) .031” of im- 
pregnated asbestos insulation. 
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ROCKBESTOS A.V.C. MOTOR LEAD CABLE 


Use this 600 volt apparatus cable for coil connections, motor 
and transformer leads exposed to overloads and high 
ambient temperatures. Insulated with impregnated felted 
asbestos and varnished cambric, and covered with a heavy 
asbestos braid, it is heat-proof and resistant to oil, grease, 
moisture and flame. Sizes 18 AWG to 1,000,000 CM. 
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SEATTLE PORTLAND, ORE. 
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A successful midwest fastening manufac- 
turer would like to hear from you if you have an 
idea for a new fastening product. It can be a 
metal, plastic, rubber or chemical product to be 
used either in industry or by the general public. 


© Our client is a highly reputable company 
whose present products are used in mass produc- 
ing industries. This company has a nation-wide 
sales organization with complete manufacturing 
facilities, including a well equipped engineering 


laboratory. 


Your information should be in the form of 
an issued patent or—in the interest of your own 
protection—should contain information from your 
pending application for letters patent. Those whose 
ideas are selected for further study will be con- 
tacted direct by our client. Product ideas judged 
worthy of purchase will be offered either a cash 
or royalty plan of payment. 


Business Research Corporation 
79 West Monroe Street 
Chicago 3, Illinois 


with a range of other hydrocarbons. Dewey and Almy 
Chemical Co., 62 Whittemore Ave., Cambridge 40, Mass. 


“Lightning Fast’’ Winding of Small 
Armatures! 


Would you like to learn about a machine which auto- 
matically winds small armatures for fractional horsepower 
motors.in less than a minute? Described on PAGE 111, 
this newly developed machine has multiple winding heads 
which enable the entire winding of the rotor to be handled 
at a single operation. Windings are completely sym- 
metrical, thus producing equal resistances through all paths 
in the armature winding and insuring a virtually perfect 
dynamic balance. 


CAPACITOR TYPE MOTOR 


Balanced capacitor start and run synchronous motor 
(Cyclohm 29) is essentially a 2-phase motor with uniformly 
rotating magnetic field and features ventilated construction 
plus vibration-free performance. Designed for recording 
equipment, facsimile units, tape-pulling operations and 
similar applications. Available ratings: Yoo, 4s, Yo hp, 
at 1800 rpm, for 115-volt, 60-cycle operation. 

Diecastings are used extensively with structural details 
designed for rigidity. Specifications call for high-quality 


silicon steel stator and rotor laminations, and heavy Formex 
insulation throughout. Internal slots punched in rotor 
laminations provide synchronizing torque, thereby allowing 
higher starting torque. Either sealed and shielded perma- 
nently lubricated ball bearings are provided, or large self- 
lubricating bronze sleeve bearings for heavy or vibrating 
loads. Cyclohm Motor Corp., 5-17 46th Rd., Long Island 
Cy 45... 


COMPACT CIRCUIT BREAKER 


Industrial-type 225-amp frame 
circuit breaker (ML-3) is un- 
usually compact, measuring only 
103% in. in height by 6 in. in 
width. Trip ratings are 125 to 
225 amp. Voltage ratings are: 
125-250 volts d-c, 250 volts a-c; 
600 volts a-c, 250 volts d-c. 
Solderless connector with hinged 
lug facilitates insertion of heavy 
cable. Cable is placed in open 
lug, hinged top is snapped into 
position and set screw tightened. 

Breaker comes in sheet-steel, 

dustproof enclosures with side-operated handle for 3- and 
4-wire solid neutral applications in addition to 2- and 3-pole 
units. Also available in panelboards and switchboards, 
front or back connected. Square D Co., 6060 Rivard St., 
Detroit 11. 
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~ Designed and built 
fo your specification 


STANDARD gives the electrical manufac- 
turing industry a service that is hard to dupli- 
cate. Engineering and production facilities are 
coordinated to quickly design and manufacture 
transformers of voltage, capacity, frequency, 
dimensions and mounting facilities to meet 
even the most unusual requirements. 

The same high accuracy and fundamentally 
sound construction are yours whether you re- 
quire one or a thousand transformers. 

For power and control of your cranes, ele- 
vators, machine tools, furnaces, etc., specify 
STANDARD transformers. A letter, phone call 
or wire will quickly produce a solution to your 
transformer problem. 


over 25 vears 
OF TRANSFORMER 
ENGINEERING 


THE STANDARD TRANSFORMER CO. 


WARREN ° ° ° OHIO 


MAKERS OF POWER, DISTRIBUTION, INSTRUMENT, STREET LIGHTING 
AND TESTING TRANSFORMERS + «+ OIL, ASKAREL OR AIR COOLED 


Offices in Principal Cities 


i 


Me 
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e | UNIVERSAL GEARMOTOR 
=S— Totally enclosed, universal gearmotor (Type DUR-531) 

WARNER’S NEW | is available for applications in vending machines, remote 
controls, instruments, etc. It is rated for 115-volt, a-c or 
d-c operation, and develops a torque of 3.7 in.-lb at 120 rpm 
for intermittent duty. Rotation is clockwise looking at 
the output shaft. Specifications include diecast housing 
and laminated phenolic worm-gear. Gear housing is 
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grease-packed for long-life lubrication. Armature and 
field windings are doubly impregnated and baked. John 


cooce USES C be A C & Oster Manufacturing Co., 1 Main St., Racine, Wis. 
4 + e 
T ermo sta t ic B im eta I | Electrical Components Step Up 


Sales Potential of Coin-Operated Machines 

















From its humble beginning as a purveyor of penny gum, 
This miniature central heating plant provides | coin-machine vending has grown to a giant industry— 
automatic heat control to owners and manv- thanks to the greater automaticity made possible by elec- 
trical components, such as motors, relays, solenoids, 
counters, electronic tubes, refrigeration units. New com- 
unit delivers 14,000 BTU per hour, ample for the ponents reject phony coins, make change, accumulate and 
check off credit and select a host of products to be vended, 


y ; : in fact . . . do practically everything but “thank” the 
automatically by a quiet, high-powered blower customer! SEE PAGE 74 


which forces heated air through ducts, furnishing 











facturers of trailers. The compact and efficient 





coldest days. The even heat flow is maintained 





constant, even warmth from floor to ceiling. 


The South Wind Model 977-D Trailer Heater 
operates on 110 volt AC circuit, burns vaporized 


POSITIONING CONTROL 


Electronic positioning control has three basic com- 


: ponents: Master control, electronic control panel, ana a 
gasoline. The combustion chamber is stainless | follow-up device, which can be either small selsyns or 





steel, hermetically sealed for clean, odorless : 
operation with complete safety. An automatic 
thermostatic control, in which Chace Thermo- : 





static Bimetal is the actuating element, regulates 
the heat output to achieve a steady desired 








temperature. Then, too, the automatic overheat 
switch, an important safety factor in South Wind 
Trailer Heaters, based on the reliable action of 
Chace Thermostatic Bimetal, is precision manufac- 








tured for unfailing dependability and accuracy. 
Chace Thermostatic Bimetal is available in 


potentiometers, depending on application. Can be used 
for work-positioning in machine tools, valve and damper 
adjustments, and similar applications. 

Control system can be used on drives up to 1% hp 
in general, also on many drives over this rating, subject 
to consideration of load inertia, speed, gear reducer 


arrangement, and required accuracy of positioning. Dial 
WM Co operation of master control causes motor to move load 
pesos to new position corresponding to that selected on dial. 


sheets, strips or finished forms for many types of 


temperature responsive devices. 


— Mlanusfa clurers of s Hinged control panel enclosure (NEMA Type I) 
Dis sane oe oo facilitates inspection and servicing. Basic components 


1608 BEARD AVE. + DETROIT 9. MICH throughout are standard control devices. (Driving motor 
is not included, as any reversing a-c or d-c motor able 
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Dependable and Complete 
Soldering Equipment 


ESICO 
SPOT SOLDERING 
MACHINE 


Dependability is only one of the 
many outstanding qualities en- 
joyed by all ESICO products 

for almost 20 years. Effi- 
cient and economical op- 
eration are assured with 
these fine tools. For 
better performance, 












A real time-saver. Treadle- 
operated. Automatically ad- 
vances iron and solder, leaves 
operator’s hands free for work. 


SOLDERING IRON get ESICO Solder- 
CONTROLS ing Equipment. 
Write Today 

for Complete 

Information 





Positive TIP control prevents over- on the 
heating—tip cannot fall below sol- : 
dering temperature. The only Esico 


practical method of controlling heat 
in the tip—an exclusive ESICO 
feature! 


Line 








ELECTRIC SOLDERING IRON CO. Inc. 


2847 West Elm Street, Deep River. Conn. 











Simplify your production problems with 


STACOA 


ANNEALED OR HARD ROLLED 


SPRING STEELS 


including Cutlery Grade and 
Butcher Knife Steels 


STACOA’S precision process insures consis- 
tent results. Order in any quantity for your 
immediate or long-range requirements. 


——— % Coils or Straight Lengths 










EXTRA SERVICE 
Call on STACOA 
craftsmanship for 
hardening and tem- 
pering to your ea 


from 3/32” to 6” 


specifications. 





1095 


STEEL TAPE COMPANY OF AMERICA 


Dept’t. D, 
500 Grand Street, Jersey City 2, N. J. 


Rector 2-9828 (N. Y.) 


Bergen 3-5460 (N. J.) 







% Gauge Thicknesses from 
.0015” to VYs”—Widths 


% S.A.E. Carbon 1050 to 











to handle load is suitable.) (Illustration, 1. to r., shows 
the master control, electronic control panel, and follow-up 
device.) General Electric Co., Control Div., Schenectady 


me Xs 


MOTOR-COMPENSATOR TRANSFORMER 

Ruggedly made motor-compensator autotransformer is 
available in ratings from 5 to 75 hp, 3-phase. Units con- 
form to NEMA standards and come in open delta con- 





struction. Taps are brought out to copper lugs perma- 
nently fastened to coil. Coils are wrapped and baked. 
The four holding bolts extend about 1 in. to facilitate 
mounting to brackets. The Gulow Corp., 62 William St., 
New York 5. 





Re-appraise those Cellulosics! 


Are you taking the cellulosics too much for granted in 
choosing your plastics materials? If so, you may be 
overlooking the design possibilities offered by those newer 
members of the family . . . cellulose propionate, the various 
types of flame-and-heat resistant acetates, and that war- 
developed tough ethyl cellulose. Electrical Engineer 
Cliver of Celanese Plastics Corp. points out some interest- 


ing areas of application. SEE PAGE 93 





HIGH-SPEED CARBON-RING OILSEAL 
High-speed carbon-ring oilseal (Types DMC and 
DPC) has been specially developed for shaft seal use 
where lubrication is poor or where shaft rpm and result- 








Ms a a henson 


ing friction speeds are high. The seal features low 
coefficient of friction and has the self-lubricating, heat- 
resistant, and chemically inert properties of carbon. 

Design features a radial seal joint made by positive 
contact between a stationary lapped seal surface built into 
the seal unit and a rotating lapped seal surface. This 
construction eliminates the usual contact or wear on the 
shaft surface common with conventional types of oilseal. 
The seal can be applied to both horizontal and vertical 
shafts. Special types are made in aluminum where weight- 
saving is important. Gits Bros. Mfg. Co., 1840 S. Kilbourn 
Ave., Chicago 23. 
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“P’ve come to take back your halos,” 
thé mad angel said. “I’ve just learned that 





It’s a sin to type the same sales letter 100 
times a day—when you need do it only 
once. Simply make 99 Ozalid Black-line 
prints of your original...then add headings, 
etc. Everyone will think his letter was com- 
pletely typed. Deception? Yes, but you save 
6 hours a day. 
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It was as if an atom bomb, instead of 
an angel, had entered the room. 





a time.” 


Waiting 25 minutes for photocopies or man- 
ual transcriptions of file cards and records 
merits a veto, not a halo. You should use 
translucent cards—and get Ozalid prints in 
25 seconds. F 

Besides, each Ozalid print is a positive(not 
negative) copy. 100% accurate every time. 


Not a vision, but a new Ozalid Streamliner, 
which you should learn all about today. 


In 25 seconds it reproduces anything typed, 
printed, drawn or photographed on translucent 
paper. And an 8'4 x 11-inch print costs only 


one cent! 


All the ways you can save time, labor, and 
dollars by using it are explained in “The Sim- 
plest Business System” —a_ new, illustrated 
booklet. Mail this coupon today for a free copy. 





Office Patience is no virtue! 


“Satan—or some other black sheep — 
has had the wool over our eyes for too long 





Unnecessary posting, checking, repeating 
add up to the biggest loss of all. Ozalid 
allows you to make composite reports from 
separate ledgers ... . to transfer information 
from one sheet to another in seconds— 
without lifting a pen. It makes possible 
dozens of basic short cuts that bring joy— 
and new accuracy—to every accountant. 






OZALID DIVISION OF 
General Aniline & Film Corporation 
Johnson City, New York 


Gentlemen: Please send free copy of “The 
Simplest Business System’’. . . and Ozalid prints 
of typed, drawn, printed, and photographic 
material. 
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If you make 

timing machines, time 
recorders, time switches 
or any other type 

of timing device— 

you should get the 

facts about SYNCHRON 
Synchronous 

self-starting 

motors— 


Complete 

customer 

satisfaction 

is assured 

by precision 
construction in every 
detail: including 
specially hardened 
steel shafts, polished 
brass gears, with 
oil-impregnated double 
bearings, and positive 
life-time lubrication. 
Pre-tested, to operate 
at 40 degrees below zero 
or 140 degrees above. 


These tiny SYNCHRON 
motors are compactly 
built, with rotor and 

coil nested in a 

sturdy, streamlined 

case 254” x 1% 6” 
—with power to pull 

8 oz. direct load 
continuously 

at 1 RPM. 


Standard 
SYNCHRON 

Motors are 

available 

in speeds 

from 1 to 300 RPM, 
clockwise or counter- 
clockwise, in all 
voltages and cycles. 
And other speeds can 
be furnished to meet 
special requirements. 
Write HANSEN 
MFG. CO., INC. 

at Princeton, Indiana 
for catalog and prices. 


SVE WON 


TIMING MOTORS 


AND 


TIME MACHINES’ 


® The tiny SYNCHRON Motor gives power and stamina 
to SNYCHRON Timing Machines.  Self-starting, syn- 

*chronous, self-lubricating, quiet, long-wearing. Operates 
at standard intervals of 1 RPM, 1 RPH, 1RP12H, and 
1 RPD. Other intervals if desired. 





ULTRAHIGH-SPEED D-C RELAY 
Plug-in type ultrahigh-speed d-c relay (Millisec Type 
162) has double windings (one is a 3-volt operating coil, 


fs oR ROT eee eas 


the other is a 6-volt holding-in coil) and has an operating 
time of 1 millisec or less. Holding-in coil makes relay 
adaptable for applications, such as photoflash units, where 
a long holding-in period is required after an ultrahigh-speed 
closing time. 

Relay comes assembled in standard metal radio tube 
container. It is made in one size only, SPDT for use with 
resistive or capacitative loads. (For use with inductive 
loads special factory tests are necessary to establish service 
performance on actual loads.) Contact rating: 110 volts, 
d-c, % amp. Life expectancy: from 22 million operations 


at % amp to 100 million at % amp. Standard coils are 


wound for d-c only. Other coils are made to specification 
Stevens-Arnold Co., 22 Elkins St., South Boston, Mass. 


HIGH-FREQUENCY FLEXIBLE CONDUCTOR 

Water-cooled flexible conductor for high-power, high 
frequency applications, such as heating equipment, consists 
of a watertight, convoluted brass inner core with an outer 
braid conductor. Specially compounded, high-frequency 
insulation, extruded over the outer braid, is described as 
possessing excellent water resistance and chemical inertness, 
in addition to flexibility and toughness. Conductor is 
claimed to show lower power losses than conventional 
\%4-in. copper tubing. Titeflex, Inc., 500 Frelinghuysen Ave., 
Newark 5, N. J. 


BUILT-IN ELECTRIC TACHOMETER 
Electric tachometer indicators (Type 42) have beer 
specially designed for built-in applications in original 
equipment. Over 50 standard speed ranges permit direct 


e 


measurement of speeds between 1 rpm and 100,000 rpm. 
Dial can be calibrated in rpm, fps, etc., as desired 
Tachometer consists of three elements: The tachometer 
head itself; the indicator which can be mounted on any 
convenient panel surface; and the junction box, usually 
located on rear of panel. Power requirements: 110 volts, 
60 cycles, or whatever d-c voltage is available. Accuracy 
under severe service conditions is maintained within 1 per 
cent. Metron Instrument Co., 432 Lincoln St., Denver 9, 
Colo. 
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mk 
SERVICES 


( ie changing circumstances of supply and demand are 


giving rise to renewed requirements for assurance 
as fo 


PERFORMANCE AND VALUE OF 
ELECTRICAL EQUIPMENT 


Any manufacturer whose own tests indicate that his prod- 
ucts measure up to his desires will enjoy re-enforced 
confidence if this is proven by independent determina- 
tions of a testing laboratory in which there is general 
confidence. If the independent determination should dis- 
close any deficiency in his products the manufacturer 
should be the first to know it in order to 


make necessary corrections 


by Test 


/ 


ELECTRICAL TESTING LABORATORIES, INC. 
2 East End Avenue at 79th Street, New York 21, N. Y. 








Preparing Aluminum For 
Perfect Paint Adhesion 


Y OUR first step in applying baked enamel, 
paint or other organic finish to aluminum 
is proper surface conditioning. Unless soil, 
grease and dirt are thoroughly removed, un- 
less the surface is properly conditioned to 
assure permanent paint grippage, the finish 
will not possess, the requisite protection or 
desired sales appeal. 


A worth-trying low-cost method of properly 
preparing aluminum surfaces is to apply 
Oakite Compound No. 36 as_ directed. A 
mildly acidic liquid, this specially designed 
Oakite conditioner gives surfaces a micro- 
scopic etch develops a thin adherent 
phosphate film which provides an ideal ad- 
sorptive base for assuring good initial and 
good permanent paint adhesion. 


A nearby Oakite Technical Service Represen- 
tative will gladly give you further details. 
Hear his side of the cost-cutting Oakite story. 


OAKITE PRODUCTS, INC., 18H Thames St., NEW YORK 6, N.Y. 
“Technical Representatives in Principal Cities of U. S. & Canada 


MATERIALS 
METHODS 
SERVICE 


Specialized Industrial Cleaning | 


S BY THE MAKERS OF RELIANCE ELECTRIC MOTORS 
Electric Speed Indicator 


Combine bolt 


1. Quality Construction 


2. Low Price 


Continuous visual 
speed indication by 
this sturdy instrument 
will help you improve 
quantity and quality of 
production — detect 
machine troubles in 
time — reduce spoil- 
age. Accurate indica- 
tions from 100 to 
5000 rpm. — special 
scales to your order. 
Mail coupon today! 


Complete 


RELIANCE ELECTRIC & ENGINEERING CO., 1054 Ivanhoe Road, Cleveland, Obie 


O Please ship_______ Electric Speed Indicators at quantity price 
earned and bill the undersigned. Check scale desired: [1 0 to 750 
rpm.; 0 0 to 1500 rpm.; 0 0 to 2000 rpm.; 0 0 to 2500 rpm.; 
0 to 3000 rpm.; 0 0 to 4000 rpm.; 1 O to 5000 rpm. 

O Please send Bulletin 406—containing information on special 
scales, prices and construction details. 





Company Name 

Wer Di eee ON OP De. 
@ Street Addres 

Occitan tin tactacenisccceaicnicnsi 

RELIANCE ELECTRIC & ENGINEERING COMPANY 


1054 IVANHOE ROAD ° CLEVELAND 10, OHIO 


Sales Representatives ta Priucital Cities 
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BLIND-TYPE FASTENER 


One-piece blind-type fastener has a hook-like head and 


| has been specially developed as a shelf support for use in 


refrigerators and for similar supporting uses in other types 
of appliances. Fastener needs no nuts or bolts and pro- 
vides a tight, vibration-proof support through its spring- 


eee 


action design. It locks and unlocks with clockwise quarter- 
turn. Permanent installation can be made by changing 
the shape of the mounting hole. Clear cellulose acetate 
washer protects any porcelain surface. Simmons Fastener 
Corp., North Broadway, Albany 1, N. Y. 


CORROSION-RESISTANT BLACK COATING 

Quick-drying, cold-applied, flat black protective finish 
(Bituplastic) is adaptable for applications to electrical 
equipment where protection from industrial chemical fumes, 
atmospheric elements, and other corrosive agents is neces- 
sary. Indicated uses: Switch boxes, fan blades, blowers, 
various type of housings, etc. Chemically, the finish is a 
water-dispersion of highly refined coal tar pitch and other 
ingredients. It can be applied by brush or spray without 
primer and dries in from 15 min to 2 hr under average 
humidity and temperature conditions. Although drying 
is by evaporation, the material does not revert to original 
condition but forms a tough water-impervious film. The 
resulting coating is also inert to most industrial chemicals. 
Coverage is 100 sq ft’ per gal. There is no sag or flow 
at temperatures up to approximately 500 F. Wailes Dove- 
Hermiston Corp. (a subsidiary of Koppers Co., Inc.), 
449 South Ave., Westfield, N. J. 


| 
| 


PRECISION RATE-MEASURING DEVICE 
Precision angular rate-measuring gyro, originally devel- 
| oped for military computing devices, is available for indus- 
trial applications where accurate measurements for control 
purposes are needed. Indicated uses include speed controls 
| for large power-operated machines such as turret lathes; 
| computing systems; angular velocity indicators. 





Take-off element is of the a-c reluctance type operating 
at 115 volts, 400 cycles, with output sensitivity of 0.49 
volts per angular degree per sec. Motor element is of d-c, 
governor-controlled, shunt type, operating on voltage range 
of 24 to 32. Speed is controlled to + 1 per cent over am- 
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For large areas or small . . . for castings, forgings, stampings or sheets . . . 
the production economy of one-coat Wrinkle finishes is traditional and real. 
Wrinkle coatings, in a variety of controlled textures and an unlimited range 
of colors, covers weldments, scratches, bubbles, tool marks, 
dents, with a single application by spraying or dipping, without 
primer coat and with absolute minimum of surface preparation. 
And Wrinkle is sold by more than 200 manufacturers of industrial finishes. 
One or more are near you. If you aren't already using Wrinkle, try it today. 


* Chrysler Airtemp all-yeor air-conditioning furnace; Specialty Manufacturing Company scotch tape dispenser 
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NEW WRINKLE, INC. 
137 N. Perry St. * Dayton 2, Ohio 


@ Please tell me about the application of 
Wrinkle coatings on 





Testimonial: | 5 ahr ie 








*" . . customer demands insisted on Wrinkle. Our ex- | ~ Company 

: ; ‘ | 
perience has proven Wrinkle is far more durable... | 
diffuses light and prevents glare .. . any and all | Street i 
surface irregularities in castings and sheets completely | ‘ 
covered... ."’ —Brush Development Company , City_______Zone___State 


Cleveland, Ohio 
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STARTERS 


FOR ALL STANDARD 


FLUORESCENT 
LIGHTING EQUIPMENT 


Made to exacting specifications, SOLAR Fluores- 
cent Starters are engineered to insure efficient 


lamp performance and are pre-tested in actual serv- 
ice. A twist of the wrist locks them firmly in posi- 
tion for perfect starting contact. For new equip- 


ment or replacement. 


STARTER 


STARTER 


SOLAR “Glow-Type”’ 
Starters give dependa- 
ble starting and restart- 
ing in two to three sec- 
onds. Approximately 
6,000 lamp starts per 
starter. Reliable — eco- 
nomical. 


U. L. APPROVED 


Prompt - Dependable 
- Quick — "“P-D-Q” 
Starters start in one- 
second or less. For 
better performance, 
longer lamp life, less 
maintenance, it’s 
SOLAR “P-D-Q” 
Starters. 


U. L. APPROVED 


SEND DATA SHEET No. V-6B 


DED sicvxccactaasnaiichbiat Bk lacniSeh ected einen ok at 


Company..... ; 


Street...... 


SOLAR ELECTRIC CORPORATION 


FACTORY and SALES OFFICES 
WARREN, PENNSYLVANIA 


bient temperature range of —65F to +160F. Operating 
input currents are low: 0.3 amp, d-c; 0.02 amp, a-c. Gyro 
is limited to one plane of freedom and is restrained by 
carefully balanced rate spring system. Permanent magnet 
eddy-current unit dampens undue oscillations. Rugged 
construction is featured. Fairchild Camera and Instrumen 
Corp., Dept. A, 88-06 Van Wyck Blvd., Jamaica 1, N. Y 


VERSATILE INDUCTION MOTOR 

Small, 4-pole, single-phase, shaded-pole induction moto 
(B-30-A) is available for fractional-horsepower applica 
tions. Torque is approximately 1 in.-oz. Standard mode 
is wound for nominal 24-volt, 60-cycle operation, but moto: 
may also be obtained in 115-volt, 60-cycle and other stan 
dard ratings. By doubling stacking thicknesses the moto 
may be built for 25-cycle use. Models are available fo: 
clockwise or counter-clockwise rotation. A reversing uni? 


can be obtained by mounting two standard motors back 
back on a common shaft. 

For intermittent duty operations (approximately 10 min 
utes out of every hour) motor coils can be adjusted to give 
relatively high torque and large power input. For con 
tinuous duty operation, total temperature does not exceed 
approximately 90 C. Shaft lengths and studs may be 
changed to meet special requirements. Gleason-Avery, Inc 
45 Aurelius Ave., Auburn, N. Y. 


MULTIPURPOSE PUMP 

Motor-operated pump (No. 4702) has been developed t 
handle various types of liquids in medium flow and pressure 
applications where quiet, maintenance-free operation 1: 
primary requirement. Components are made from suitable 
corrosion-resisting materials to meet specific operating con 
ditions. Rotating impeller is so designed that there is n 
metal-to-metal contact between rotating and stationary parts 
thus providing long life operation with little loss of either 
flow or discharge pressure. 


At room temperature, capacity of standard model at zer« 
pressure is approximately 100 gph. Shut-off pressure wher 
discharge flow is completely restricted is approximately 20( 
psi. For general application where 100 psi discharge pres- 
sure is required, flow is from 50 to 60 gph. For this 
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In Material Development ...1In Mold Construction ...In Plastic Processing 


molds had fe 
the molding cycle. 
over for terminal blocks in ¢ 
All three parts were transfer mov 
four-cavity semi-automatic molds. Because fhe 
cated shape of the pieces could not be adapted fe 
straight molding, two sets of removable cavities were 
constructed for each mold so that one could be used 
for molding while the other was being dismantled in 
specially designed disassembly jigs. Thus a continuous 
production cycle was maintained. 
To meet the need for a free-flowing phenolic with 
good electrical properties, heat resistance and impact 
strength, our laboratory compounded a new material a Se eee 
that in actual tests has surpassed all previously used Coe 
commercial compounds. OSE 
So, whether your new problem in plastics be simple ed of X-208F for 
or three-fold, you can rely on Consolidated experience Te Gaus 
and know-how together with the complete facilities at hele bale 
our disposal to bring you a sound and ready answer. bial 
Inquiries invited. 


MOLDED PRODUCTS Corporation 
309 CHERRY STREET, SCRANTON 2, PA. 


RODUCT DEVELOPMENT * MOLD DESIGN * MOLD CONSTRUCTION * PLUNGER MOLDING » TRANSFER MOLDING « INJECTION MOLDING + COMPRESSION MOLDING 


Branches: NEW YORK, 1790 Broedway * CHICAGO, 549 W. Randolph St. + DETROIT, 550 Maccabees Bidg. + CLEVELAND, 4614 Prospect Av. * BRIDGEPORT, 2!! State Sires? 
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Designers find Western Felt useful for many 
component parts in which extra perform- 
ance characteristics are essential. It’s an 
unusually versatile material that can be 
processed to a wide range of specifications— 
from wool soft to rock hard. 


Resilient, flexible or compressed— West- 
ern Felt has high resistance to water, oil, 
age, heat and wear. It cuts readily to any 
form and does not ravel, fray or lose its 
shape. 


In one form or another, felt is used profit- 
ably in thousands of products for isolating 
vibration, absorbing sound, cushioning 
shock, filtering liquids, retaining liquids, 
etc. New uses are found daily. 


Acadia Synthetic Prod- 


ucts Division, RKS, 


Works engi- 
Western Felt 0 
dy to help you 1 FELT W 
neers are as involving ERN ¥ ae Synthetic 
on any Pr e lt Processo Extru- 
the possible use of f 5 Rubber _ Sheets, 


! ts. 
Write, wire or phone ane sions and Molded Par 


4035-4117 Ogden Avenue, Chicago 23, Illinois 


Branches in All Principal Cities 
LARGEST INDEPENDENT MANUFACTURERS and CUTTERS of WOOL, HAIR and JUTE FELTS 


4G WESTERN FELT WORKS 
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performance, shaft speed of 3450 rpm is required. In 
applications under 50 psi discharge pressure and at maxi- 
mum 25 gph flow a standard 1725-rpm motor can be used. 
Candler-Hill Corp., Div. of Pump and Engineering Corp., 
405 Midland Ave., Detroit 3. 


PANEL-MOUNTED ELECTRIC COUNTER 

Electrically operated counters (trademarked Wizard 
Panelmount) for flush-mounted panel applications in 
original equipment, as well as in remote control stations, 
are made in 4- and 6-digit models, in voltage ratings up 


neat 


to 220 a-c or d-c. Counters can be continuously actuated 
by any type of switch, relay or photoelectric device pro- 
viding a minimum closed period of 0.040 sec and mini- 
mum open period of 0.060 sec. Conservatively rated at 
600 counts per min. Operates in any position. Front-panel 
reset knob is provided. Key reset or non-reset models 
are available. Overall dimensions: 5-6 in. wide, 3% in. 
high; 43¢ in. deep. Production Instrument Co., 710 W. 
Jackson Blvd., Chicago 6. 


“Moist” Heat and Dual Temperatures 
Feature New Electric Heating Pad 
Cellulose sponge sheet in a pocket of the slip-cover pro- 
vides the moisture source in the new Casco “sinus and 
muscle heating pack.” From the angle of safety, there 
was the problem of developing a true waterproof joint 
around the rubber covered heating cord—a problem compli- 
cated by the use of different synthetics for the cord cover- 
ing and the envelope of the heating pad. For the solution 
of this problem and others, SEE PAGE 83 


PHOTOELECTRIC ACTUATOR 

High-resolution photoelectric actuator (Model 600) for 
high-speed predetermined electronic counters has a beam 
approximately %¢ in. wide and responds to changes in light 
level as small as 20 per cent. It can be incorporated in 
various types of industrial machinery for counting objects 
which because of their light weight, small size, or irregular 
shape can not usually be counted at high speeds. Objects 


as small as 0.0001 in. can be counted with accuracy, as 
well as objects which have no distinct separation. The 
actuator can detect objects at rates up to 30,000 per min. 
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IF YOU HAVE HEAT CONTROL PROBLEMS 


( e 


In every instance where detection or 
regulation of temperature is a factor, 
the art of Thermotechnics can help you 
achieve greater efficiency and economy. 
Thermotechnics, a development of Fenwal 
engineering research, is a method of 
analyzing and coordinating process re- 
quirements, heating means, control de- 
vices and product design to insure best 
over-all performance of the complete 
thermal-control system. 





The primary factor of Thermotechnics 
is the Fenwal THERMOSWITCH* Con- 
trol. This unique instrument has every 
desirable feature for trouble-free, effi- 
cient temperature regulation. Examine 
these features in the “14 Facts” check 
list . . . certain ones are essential to your 
own temperature control or detection 
problem. Only the Fenwal THERMO- 
SWITCH* Control incorporates all these 
features. 


Fenwal engineers will glady assist you 
in custom engineering your product or 
process in accordance with sound Ther- 
motechnic practice. Further information 
on Thermotechnics and Fenwal Controls 
will be sent upon request. 


FENWAL INCORPORATED 


51 PLEASANT STREET 


ASHLAND MASSACHUSETTS 
Thermotechnics for Complete Temperature Regulation 


*Reg. Trade Mark U.S.A. Pot. Off. 
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Here’s Fluxing Efficiency 
SOLDER 
SECURITY 


Photo courtesy Bell Aircraft Corporation 


KESTER FLUXES 


® Your soldering job can be only as effective as the 
flux you use. Don’t take chances on solder failure be- 
cause the flux isn’t suited to the job. Be sure with Kester! 


® Nearly half a century of practical experience is 
behind the development of Kester Fluxes. Drawing 
on that experience, Kester engineers have developed 
a vast range of flux formulas covering every possible 
soldering requirement. 


@ Various types of seams, spot soldering, electrical 
connections, sweating operations—all have their own 
special requirements, all their own special fluxes. 

®@ In any form —salts, paste or liquid—you can count 
on Kester Fluxes to form solder bonds that hold tight 
and provide top product performance. 

© To be sure of the right flux on every soldering oper- 
ation, consult Kester engineers. They’re soldering 
specialists, and there is no obligation. 


KESTER SOLDER COMPANY 
4209 Wrightwood Ave., Chicago 39, Illinois 


Eastern Plant : Newark, N. J. 
Canadian Plant: Brantford, Ont. 


KESTER 
en Sluxea 


STANDARD OR INDUSTRY 





It contains a capacitor discharge output circuit for high 
speed operation of control solenoids such as are required 
for deflector devices, packaging: equipment, etc. The elec- 
tronic counters for operation with the actuator are avail- 
able in various capacities, predetermining features, and out- 
put circuits. Potter Instrument Co., 136-56 Roosevelt Ave., 
Flushing, N. Y. 


VARIABLE SPEED DRIVE 
Variable speed drive (designated Size 23) combines 
motor and variable speed mechanism in one assembly and 
provides speed variations of 2:1 to 7:1 with up to 5 hp 
output. Assemblies available to fit a wide range of 
applications include horizontal frame with shaft left or 


: cud 


right; upright frame with shait high or low; and units 
with built-in speed reducers of single or double reduction 
These units are new additions to standard line of drives 
and feature several design improvements including greater 
compactness for given horsepower rating. U. S. Electrical 
Motors, Inc., Old Gate Lane, Milford, Conn. 


What's New in Plastics? 


Here's a first hand report on the exhibits at the Second 
National Plastics Exposition held in Chicago, May 6-10, 
and on current trends in the plastics field as reflected at 
the Annual Conference of the Society of the Plastics 
Industry. SEE PAGE 86 


AUTOMATIC SAFETY GROUNDING SWITCH 

Built-in safety switch automatically grounds high-voltage 
circuits when cabinet door or housing of such high-voltage 
equipment as electronic welding units, transformers, recti- 
fiers, etc. is opened. Under normal conditions the driver 
rod (see illustration) is pushed back, spring is compressed 
and circuits are ungrounded. When door or housing is 


opened, the spring is released and the contact disk is 
moved into closed position thus grounding the circuits 
Switch can accommodate from 1 to 3 circuits. Small size 
(5% x 3 x 4 in.) handles up to 10,000 volts; larger size 
(7 x 5 x 7 in.) up to 20,000 volts. Larger ratings are 
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... as fast as 14 seconds 


Baked-in beauty that assures your product not only winning eye-appeal but con- 
tinuing customer satisfaction because of its durability, can now be obtained in a 
matter of seconds with M&W’s newest development — Flashdur. 

This new high heat, flash baking finish may be applied by either the spray or 
dip method . . . baked in Convection or Infra Red Ovens, Strip or Induction 
Heaters. It is also suited for canveyorized automatic application. Available as a 
clear finish and in most colors, Flashdur is the ideal finish for compacts, lipstick 
cases, lighters, instruments and numerous other metal products. 

For complete information on Flashdur, write for Technical Data Bulletin 116 
and the Standard color card. And don’t forget, an M&W technical consultant is 
always available to discuss your requirements with you privately on any finishing 
question you may have. 


NEWARK 4, 
| 
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Quality components will be the buyer’s surest guide to 
quality products in the new era of competition. Manu- 
facturers who can stress the quality of essential com- 


ponents will have first claim on purchasers’ dollars. 


Designers and engineers who specify Follansbee Electrical 


Sheets are projecting Follansbee time-proved quality into 


their new products; they are helping to establish their 


products in a market where the buyer will be king. 


It is true that Follansbee Electrical Sheets are still in 


short supply. But it is just as true that the electrical 


and mechanical specifications for Follansbee silicon steel 
are rigidly maintained. Therefore, you can plan to use 
Follansbee Electrical Sheets in products now in the design 
stage. Just tell us what types and quantities you will 
need and when you will need them so that we can advise 


you as to availability. ° 


FOLLANSBEE STEEL CORPORATION 


GENERAL OFFICES - PITTSBURGH 30, PA. 


Sales Offices—New York, Philadelphia, Rochester, Cleveland, 

Detroit, Milwaukee. Sales Agents— Chicago, Indianapolis, 

AY St. Louis, Kansas City, Nashville, Houston, Los Angeles, 

~~ San Francisco, Seattle; Toronto and Montreal, Canada. 
a Planis—Follansbee, W. Va., and Toronto, O. 


Follansbee Metal Warehouses—Pittsburgh, Pa., Rochester, N.Y., & Fairfield, Conn. 


COLD ROLLED STRIP - ELECTRICAL SHEETS + POLISHED BLUE SHEETS 
SEAMLESS TERNE ROLL ROOFING 


available on specification. J. H. Bunnell & Co., 81 Prospect 
St., Brooklyn 1, N. Y. 


VARIABLE PITCH V-BELT PULLEY 
Fixed adjustable, variable pitch V-belt pulley for machine 
tools, air-conditioning and refrigerating equipment, con- 
veyors, motor-driven pumps, etc., as well as for special 
motor-driven applications, locks onto the shaft by means of 
a spiral wedging action. No set screws are required, and 
no threads or keyways are needed on the shaft. Pulley is 


in rigid alignment when locked. Infinite number of adjust- 
ments may be made as required. Pulley drives clockwise 
or counter-clockwise. Scientiae Corp., 101 Pine St., Dayton, 
Ohio. 


FLUORESCENT D-C CONVERSION RESISTOR 

Built-in types of fluorescent d-c conversion resistors 
(series GT) come as flat, perforated-case units with mount- 
ing flanges, measuring 7 in. long, 1"%¢ in. wide and 1% in. 
high. The resistors are available in a variety of values to 
function with 15-, 20-, 30- and 40-watt lamps on 110- and 
220-volt lines. Clarostat Mfg. Co., Inc., 285-7 N. 6th St., 
3rooklyn, N. Y. 


HIGH-VOLTAGE CAPACITORS 
Compact, high-voltage capacitors (Type TMC) 
been designed for television equipment and are available 
in a range from 0.005 to 0.05 mf. D-c voltage ratings are 
from 2000 to 5000. Rugged construction is combined with 
small size. Capacitors are housed in tubular, hermetically 


fale 


have 


sealed, seamless drawn metal containers and are impreg 
nated and filled with Dykanol, a dielectric liquid developed 
to provide service at high ambient temperatures. Leads 
are brought out at each end to make capacitors self-support 
ing. Cornell-Dubilier Electric Corp., Dept. H6, South 
Plainfield, N. J. 


DIRECT-VIEW CATHODE-RAY TUBE 

Cathode-ray tube for direct-view television receivers and 
industrial oscilloscopes (Type 7GP4) is featured by a high 
deflection sensitivity rate. Deflection factor for two ot 
the electrodes is 108 volts d-c per in.; for the other tw 
electrodes it is 89 volts d-c per in. Tube employs electro 
static means for focusing and deflection. Typical operating 
conditions: Anode No. 1 voltage, 1000 volts, = 20 per cent: 
anode No. 2 voltage, 3000 volts; grid No. 1 voltage, 6( 
volts + 40 per cent; anode No. 1 current — 15 microamps, 
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NOW... New Types of 


ELKONITE* CONTACTS 
for Light Duty Applications Like This 


OR quite a number of years now 

Elkonite has been the standard contact 
material for heavy-duty circuit interrupting 
equipment. A Mallory-developed material, 
Elkonite has been famous for its hardness 
and electrical conductivity—for its re- 
sistance to sticking, to erosion by arcing, 
to mechanical wear and impact. 


Now this same material—fabricated dif- 
ferently and somewhat changed in com- 
position—is available for applications in 
the light duty field: applications like small 
relays, mechanical breakers, thermal break- 
ers and similar equipment where silver 
alloys have heretofore been used. 


It has an advantage over silver in that it is 
less subject to sticking end has a higher 


* Reg. U.S. Pat. OF. 
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CONTACTS & CONTACT ASSEMBLIES 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


hardness. It is superior to most non-silver 
alloys in its improved finished and uniform 
contour, which requires no machining. 
And it is lower in cost than standard 
Elkonite—available in smaller sizes, too. 
On the other hand, it will not resist ex- 
tremely heavy arcing, as standard 


Elkonite will. 


If you need a contact material where the 
maximum physical properties of true 
Elkonite are not required, yet where silver 
does not meet the specifications, here is 
something to investigate. These new grades 
of Elkonite are available in standard rivets 
and projection welding blanks—or can 
be used in special contacts made to your 
order. Write for more information. 


The only volume of its kind in 
the world, this Mallory Contact 
Data Book contains everything 
you want to know about contact 
design, construction, applica- 
tion and materials. Free to 
engineers who write on company 
letterhead. $2.50 to others. 
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CAN YOU USE 
THIS BOOK OF 
4500 DESIGNS? 


Over 4500 shapes and sizes of name plates 
for which we have dies in stock are shown 
in this book. By choosing one of these de- 
signs you can effect a material saving. If 
you or your Engineering Department can 
make use of it write us now for a copy of 
“Designs for Name plates”. . .Your request 


for quotation is solicited—you will receive 


a prompt reply. 
ETCHING COMPANY OF AMERICA 


1520 MONTANA STREET, CHICAGO 14, ILLINOIS, DEPT, E-5 
Metal Nome Plates, etched or lithographed * Plastic Name Plotes, Dials 
and Panels, lithographed or screened ® Etched Metal Scales, Clock Dials, 


Instrument Panels, Art Novelties, Advertising Specialities * Etched Metal 
Panels for elevators and architectural uses. 


SUBSIDIARY OF DODGE MFG, CORPORATION, MISHAWAKA. INDIANA 
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+10 per cent. Maximum ratings apply to 4000 volts. 
Grid-circuit resistance is 1.5 megohms. Tube Division, 
Electronics Dept., General Electric Co., Schenectady 5, 
N. Y. 


POCKET-SIZE APPLIANCE TESTER 

Extremely compact, all-purpose electric appliance tester 
(Model 390) measures only 3 x 5% x 2% in. and weighs 
only 1% lb. It can be used for volt-ampere-wattage read 
ings in testing a wide range of appliances from heating 
pads to refrigerators and can also be used for testing 
certain industrial equipment. 

Instrument has a break-in plug with four color-coded 


leads. Leads are first attached to instrument, plug is then 
placed in power source outlet, and appliance being tested 
is then plugged in. Voltage readings register immediately 
on the large easy-to-read scale. Wattage or ampere read 
ings follow on depressing the buttons at bottom oi 
panel. Instrument operates on 60-cycle power source. 
Voltage range: 0-150, 0-300; amperes: 0-3, 0-15; watts: 
0-300, 0-600, 0-1500, 0-3000. Accuracy is at least 5 per 
cent of full scale readings. Carrying cases are available. 
Simpson Electric Co., 5200-18 W. Kinzie St., Chicago 44 


D-C AMPLIFIER FOR OSCILLOGRAPHS 


D-c amplifier (Model BL-913) has been developed spe- 
cifically for use with the manufacturer’s magnetic direct- 


inking oscillographs, and to widen their field of application 
Specifications of the instrument include the following char 
acteristics: Frequency response, d-c to 100 cps; sensitivity 
1 chart mm/mv; stability, 1 chart mm pen drift or less per 
hour; voltage gain, 1000 times (approx.) ; power require 
ments, 105 to 125 volts, 60 cycles, 125 watts; input im- 
pedance, 10 megohms; input voltage range, 0.001 to 200 
volts. Dimensions: 174% x 11 x 7% in. Weight: 33 Ib. The 
Brush Development Co., 3405 Perkins Ave., Cleveland 14 


SIGNAL GENERATOR 
Four-way signal generator (Type YGS-3) combines 
four basic units in one instrument to supply r-f and audic 
frequency signal voltages. Instrument comprises (1) a 
r-f oscillator; (2) an FM oscillator; (3) a 1-me crystal 


calibrator; and (4) a variable-frequency audio oscillator. 


Eight types of output are made available: unmodulate 
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1 Mica and foil ready for assembly 


rc Cutout view of molded condenser 


MONSANTO 


CHEMICALS PLASTICS 
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RESINOX 7934 


Painstakingly engineered and pre- 
cisely assembled, the delicate parts 
of these capacitors are protected .. . 
volume production facilitated .. . 
with Resinox 7934. 

Developed during the war to pro- 
vide unfailing insulation for medium 
and high frequency apparatus under 
the severest operating conditions, 
Resinox 7934 is a mica filled com- 
pound based on a new phenol for- 
maldehyde resin evolved by Mon- 
santo's plastics research. Available 
now, Resinox 7934 offers these out- 
standing advantages to molders of 
all types of electrical apparatus: 
SERVING INDUSTRY 


Low dielectric constant and 
power factor 


Low water absorption 


High heat resistance —impor- 
tant where leads are assem- 
bled to molded parts by a hot 
soldering iron. 


4 Ease and economy in molding 


superior to ordinary mica- 
filled phenolics 


Get full details from: MONSANTO 
CHEMICAL COMPANY, Plastics Di- 
vision, Springfield 2, Mass. In Can- 
ada, Monsanto Ltd., Toronto, Mon- 
treal, Vancouver. Resinex: Reg. U. 8. Pat. Off. 


WHICH SERVES MANKIND 
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thru an exclu or design 


Need noiseless power? Fairchild Model 
805 is a new and extremely quiet syn- 
chronous motor. Its only sound is the 
faint hum of a tiny fan as it delivers 
a smooth rotational power output. Oper- 
ation is also vibrationless ... truly 
synchronous at 3,600 rpm . . . with ex- 
tremely low magnetic field leakage. We’re 
ready to talk applications for recording 
instruments, record changers, wire and x 2-5/32” length 
tape recorders, business machines, timers, Weight: 18 oz. 
vending machines, television and sim- e 

ilar equipment. Early deliveries. Address: 
MOTOR Dept. A, 88-06 Van Wyck 
Boulevard, Jamaica 1, New York. 


MOTOR 


MODEL 805 
3,600 rpm 


40 oz. in. torque 
117 volts 
single phase 
60 cycle A. C. 
Size: 2-41/64” dia. 


also 
50 cycle A. C. 
at 3,000 rpm 


a” CAMERA 


AND INSTRUMENT CORPORATION 


THE MERCOID CORPORATION 
4223 West Belmont Avenue, Chicago 41, Illinois 


MANUFACTURERS OF AUTOMATIC CONTROLS FOR HEATING, AIR 
CONDITIONING, REFRIGERATION AND NUMEROUS INDUSTRIAL 
APPLICATIONS. ALSO MERCOID BRAND MERCURY SWITCHES. 


MERC OID 


CONTROLS AND MERCURY SWITCHES 
See catalog No. 600 for description of complete line. 
DA PRESSURE CONTROLS MERCURY SWITCHES 


industries’ first a ee a 
choice for depend- a on 


able control perform- 

ance. The outside 

adjustment and vis- 

ible dial eliminate all 
guesswork when setting the op- 
erating range. 


Mercoid brand switches are noted 
for their superior operating quali- 
ties. Various types available. 


LIQUID LEVEL CONTROLS 


Available for gaso- 
line, oil, ammonia or 
other low specific 
gravity liquids. Also 
for liquids at high 
pressures. 


TEMPERATURE CONTROLS 


Used on a variety 
of industrial tem- 
perature applica- 
tions. Have same 
adjustment fea- 
ture described 
above. 


MERCOID RELAYS 


Recommended 
wherever quiet and 
dependable perform- 
ance are essential. counter-balance 
Various types avail- type and plunger 
able. type available. 


MERCOID 
FLOAT 
CONTROLS 
Used for maintain- 
ing fluid levels in 
tanks or for control 
of sump pumps, 
etc. Two types, the 


r-f; r-f plus crystal; audio fixed; audio variable; modu- 
lated r-f; modulated crystal; FM (100 ke to 200 mc); 
and unmodulated crystal. Fundamental frequency range 
of r-f oscillator: 100 kc to 150 mc. FM oscillator operates 
with center frequencies of 1, 20 and 50 mc, and deviations 
of +20, +300, and +750 kc, respectively. The four basic 
units may be used independently or in any logical com- 
bination by switching front panel controls. General Electric 
Co., Specialty Div., Electronics Dept., Syracuse, N. Y. 


RECTIFIER-OPERATED INSULATION TESTER 

Plug-in type, rectifier-operated “Megger” insulation 
tester is essentially a modification of the same manufac- 
turer’s hand-generator type instrument and finds appli- 
cation in laboratory use as well as for other test purposes. 


Here the generator is repiaced by a power pack consist- 
ing of a constant-potential, step-up transformer and a 
selenium rectifier that provides constant d-c test voltage. 
Tester covers a wide range and is independent of the 
applied voltage. Ratings are available to 2000 megohms 
and 1000 volts. Instrument operates on 115 volt a-c power. 
Switch, pilot light and connecting cable are included. 
James G. Biddle Co., 1211 Arch St., Philadelphia 7. 


ELECTRICALLY HEATED PIPING FOR 
INSULATING COMPOUNDS 

Electrically heated pipes for conveying insulating and 
potting compounds to dispensing stations find application 
in various electrical production processes such as manu- 
facturing freezing cabinets, refrigerated units, fluorescent 
light ballasts and other equipment. Illustration shows 
typical sections up to 20 ft long as custom-made to 
specifications. Sections can be coupled to produce any 
length of pipe needed. (Pipes illustrated are of 2-in. size 


=. 
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and are of black steel, but pipes of other sizes and 
materials can be built to meet requirements. ) 

Inner construction of pipes (see foreground of illustra- 
tion) has a multiple-circuit, insulated heating element 
cemented completely around the circumference to within 
approximately 114 in. of one end and 2% in. of the other 
end. A fixed-type multiple-circuit thermostat is located 
in the center. Rheostat for heat control is optional. Pipes 
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Distributed by 


INSULATION MANUFACTURERS INSULATION AND WIRES _ TRI-STATE SUPPLY 
CORPORATION INCORPORATED CORPORATION 


Manufactured by 
THE P. D. GEORGE COMPANY, ST. LOUIS, U.S.A. 





‘the New 
NOBATRON.. 


The Sorensen NOBATRON pro- 
vides a new source of DC voltages 
a regulated at currents previously 
SCT available only with batteries. 
D 4 Six standard NOBATRON models 
operate on a 95-125 volt AC 
TY] source of 50 to 60 cycles and 
provide currents of 5, 10, and 
15 amperes at output voltages 

voltages of 6, 12, or 28. 
ideally suited for critical ap- 
plications where constant DC 
at voltages and high currents are 
Sipe required, the NOBATRON main- 
iT i tains a regulation accuracy of 
VY, of 1°, RMS of 1°/, and has 
a recovery time of 1/5 of a 


currents second. 
eae e 


Investigate the many advantages of Sorensen 
nas OUT regulators applied to your unit. Write today 
for your copy of the new complete Sorensen 
catalog S-E. It is filled with schematic draw- 
ings, performance curves, photos, and contains 


EVM ETL SM est “ences of Operation. 


SORENSEN & COMPANY, INC. 


STAMFORD, CONRECTICUT 


A LINE OF STANDARD REGULATORS FOR LOADS 
uP TO 3 VA. 

SPECIAL UNITS DESIGNED TO 

ELECTRONIC AND INDUSTR 
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operate on either 110 or 220-volt, single-phase circuits. 
Square sheet-metal housing protects the installation. Pipes 
are equipped with knock-out boxes or a separate 6-ft 
heater cord is supplied. Sta-Warm Electric Co., 565 N. 
Chestnut St., Ravenna, Ohio. 


RESISTOR KIT 

Useful kit of most widely used resistor types and 
ranges have been put up in kit form suitable for engineer- 
ing and development laboratory use. Kit consists of 471 
basic resistors, plus assortment of adjustable types. Heavy- 
gage metal cabinet is included. Resistors have been so 
selected that lack of sufficient number in any one range 
may usually be compensated for by using two other ranges 
in series or parallel. International Resistance Co., 401 N. 
Broad St., Philadelphia 8. 


CORDLESS SOLDERING TOOL 
Cordless soldering tool with forged tellurium copper 
alloy tip (Kordless Kwikheat) is designed very much like 
the usual desk pen-set. (See illustration.) It heats up 


Riedie id 
by being inserted in a standard Kwikheat electric soldering 
iron in which the usual soldering tip has been replaced 
by a screwed-in heater-receptacle. (Standard soldering tip 
and heater-receptacle are quickly interchangeable.) The 
cordless soldering tool holds approximately 680 F tem- 
perature for nearly 1 min, and reheats in approximately 
20 sec. This tool finds particular application for very 
delicate work, such as small switch assembly, meters, etc. 
Sound Equipment Corp. of California, 3903 San Fernando 
Rd., Glendale 4, Calif. 


ELECTRICAL CONTACT WELDING MACHINE 


Electronically controlled automatic type point- or disk- 
welding machines have been designed for placing uniform 
electrical contact materials on contact springs at a high 
production rate. Machines have a capacity of 83 cycles 
per min. Production varies from about 1200 to 2400 con- 
tacts per hr. In the disk-welding machine, the automatic 


operation involves punching the disk, placing it at the 
proper location on the spring, welding the two parts 
securely, and then shaping the contact to the required con- 
tour. Machine was originally developed by Western Elec- 
tric Company and the new designs have been made under 
license arrangements by Sheffield Corp., 721 Springfield 
St, Dayton 1, Ohio. 
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Electric-resistance seam welding joins the extruded 
aluminum stiffeners to the aluminum body sheets 
of this marine gasoline tank. Seams are tight and 
strong, will stay tight under the vibration and 
twisting of service in high seas. 

Write today for your copy of “Welding and Braz- 
ing Aleoa Aluminum”, It contains 120 pages of 


technical information and data that will answer 
most of your questions. And our technical experts 
will be glad to help you with any unusual welding 
problems. 

ALUMINUM ComPANY OF AMERICA, 2179 Gulf 
Building, Pittsburgh 19, Pennsylvania. Sales offices 
in leading cities. 


MORE people want MORE aluminum for MORE uses than ever 
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ACTUAL SIZE 
ann a precision limit switch rated 
up to 1/3 H.P. depending on application. 
Approximately 1/2 oz. differential actuating 
pressure...travel differential .003!’ Rugged, 
compact, dependable snap-acting switch. 


*Trademark 


FRIEZ INSTRUMENT DIVISION of 
Bendix Aviation Corporation 
Baltimore 4, Maryland 


CHICAGO TRANSFORMER 


N OF ESSEX WIRE CORPORATION 
ADDISON STREET - CHICAGO 18, ILLINOIS 


Cellulosics in Your 


Electrical Product Design 
(Continued from page 97 


losics are obtainable as yarns, fabrics, dopes, lacquers, 
cements, adhesives and gels. Many .of these are com- 
bined with each other or with entirely different mate- 
rials as laminates and coatings and, of course, in me- 
chanical combination in fabricated equipment. 

Cellulose asetate yarn and fabric are laminated to 
cellulose acetate film to make an excellent insulating 
material combining the dielectric strength of the film 
and the physical strength of the yarn or fabric. These 
laminates are also of the highest purity and may be used 
adjacent to fine copper wire. Cellulosic films are lami- 
nated to paper, kraftboard, fabrics and phenolics to give 
increased dielectric strength and moisture resistance. 
They are also laminated to metal foils. 

Tables II and III show the electrical properties of 
films of cellulose acetate, ethyl cellulose and cellulose 
propionate. Tests on these films were run at the same 
time and under identical conditions. Samples of cellu- 
lose acetate butyrate film were not available for these 
tests and so values are nof shown. Butyrate films have 
a slightly lower dielectric constant and power factor 
than acetate films and are less affected by moisture. 
Under dry conditions their electrical properties are 
similar. The stability of the electrical properties of 
propionate film from dry to wet conditions is interesting. 

The great versatility of the cellulosics is apparent in 
their fabrication into finished items. They machine 
easily and can be sawed, drilled, routed, milled, ground, 
chipped and threaded. They can be spun, stamped, cut, 
slit and punched. They can be formed, drawn, vacuum- 
or blow-molded, wrapped, laminated, folded, pleated, 
embossed and engraved. They can be solvent-sealed, 
heat-sealed or sealed by means of dielectric heating. 
They can be tinted, printed, dip-coated, sprayed, metal- 
lized and hot-stamped. Many of these operations can 
be done automatically. 


APPLICATIONS IN THE ELECTRICAL FIELD 


Very often it happens that materials for use in elec- 
trical equipment are selected because of their physical 
rather than their electrical properties. As the cellu- 
losics are very good electrically and have the physical 
qualifications discussed above and shown in the tables, 
they offer a happy combination of physical and elec- 
trical properties as well as many other features less tech- 
nical but quite important. These other features are 
colorability, machinability, ease of fabrication and ver- 
satility of form. The cellulosics offer the widest range 
of colors of any of the plastics. The colorability of 
acetates and acetate butyrates is practically unlimited 
and covers a wide range of transparents as well as 
opaques, mottles, metallics, fluorescents and many nov- 
elty effects. 

The data in Table I indicate that none of the cellu- 
losics can be classified as a low-loss material but the 
power factor and dielectric constant of cellulose pro- 
pionate and ethyl cellulose are such as to warrant their 
use at frequencies considerably above 60 cycles. Thin 
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A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH - INSULATING PAPERS 
AND TWINES *« CABLE FILLING AND POTHEAD COMPOUNDS + FRICTION TAPE AND SPLICE - TRANSFORMER COM 
POUNDS + FIBERGLAS SATURATED SLEEVING + ASBESTOS SLEEVING AND TAPE + VARNISHED CAMBRIC CLOTH AND 
TAPE + MICA PLATE, TAPE, PAPER, CLOTH, TUBING + FIBERGLAS BRAIDED SLEEVING « COTTON TAPES, WEBBINGS AND 
SLEEVINGS - IMPREGNATED VARNISH TUBING » INSULATED VARNISHES OF ALL TYPES - EXTRUDED PLASTIC TUBING 





Specification for Better 


Insulation 


H & V electrical insulating 

papers are produced under strict 

laboratory control, and are tested and 

retested for consistent quality and uni- 
formity of production. 


Economical, dependable, and conform- 
ing to your own exacting specifications, 
H & V electrical papers provide the ideal 
insulation for small motors, generators, 
transformers, and for other electrical 
equipment. When you specify H & V 
electrical insulating’ papers, you’re as- 
sured safe, durable, uniform, insulating 
material with the right dielectric proper- 
ties for your specific job. 


HOLLINGSWORTH & VOSE COMPANY 


East Walpole Massachusetts 
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Manufacturers of Technical and 
Industrial Papers 


films, yarns and fabrics can be used up in the megacycle 
region without heating if other considerations indicate 
their use, while molded materials can be used in this 
range if the power involved is small. Ethyl cellulose 
for instance, was used for housing the proximity fuse. 

The very fact that the cellulosics are not low-loss 
materials makes them applicable for fabricating processes 
using dielectric heating. Cellulose acetate sheets in 
thicknesses greater than 10 mils can be softened and 
sealed readily at 27 mc. (Thin films from 1 to 7% 
mils thick do not seal readily at 27 mc as the heat is 
dissipated through radiation and conduction to the elec- 
trode as quickly as it is generated in the material. Spe- 


Fig. 8—Cellulose acetate and. ethyl cellulose are used 
in ten of the working parts and in the two name plates 
of this vacuum cleaner. Design is an excellent example 
of the integration of plastics, metals, rubber and fabric 

materials in an electrical appliance. 


cial electrode design is necessary to prevent loss of 
heat.) Indications are that cellulose propionate films 
10 mils or more in thickness can also be softened and 
sealed at this frequency. Ethyl cellulose films how- 
ever do not seal as readily. 

In the field of low-frequency insulation cellulose 
acetate film is used extensively as layer and phase in- 
sulation in coils, for transformers and relays, as an 
insulating wrapper for coils and certain types of 
capacitors, as the primary insulation for motor field 
coils, and as spacers, motor slot liners, washers and 
coil spools. Coil spools are fabricated from cellulose 
acetate film, spirally wrapped tubing and from molding 
material. Cellulose acetate film is laminated to kraft- 
board and paper for motor slot liners and to fabric and 
yarn for coil wrappers. An outstanding reason for the 
use of cellulose acetate in coils is its freedom from 
electrolytes which cause corrosion in fine copper wire. 

Cellulose acetate and acetate butyrate have very good 
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THE HIGH STANDARD of vour Name 


IS ASSURED WHEN YOU BUILD IN 
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SUPERMETIC hermetically sealed 





condensing units for electrical refrigeration depend on small but rugged P&B motor 


starting relays instead of centrifugal switches for positive cut out of the starting coil. 


This motor-starting relay is a pertinent example of 
Potter & Brumfield performance engineering as a 
solution to difficult switching problems. 

Servel, Inc., of Evansville, Indiana, found that 
neither centrifugal switches nor ordinary motor-start- 
ing relays would stand up in their new Supermeti¢c 
electric refrigeration units. They presented the prob- 
lem—which included a number of new complexities— 
to Potter & Brumfield engineers. 

The resulting relay met all Servel requirements 
(including Servel's demand for unfailing depend- 
ability through a full year of rigid field tests after 


laboratory approval)—and is now in fully satis- 


factory service on thousands of the Servel units. In 
addition to its proved performance, the relay has the 
further virtues of mechanical simplicity and low fabri- 
cation cost. 

For just such practical performance engineering, 
Potter & Brumfield engineers are always at your 
service. We solicit your inquiries on all types of 
relay problems. 

Potter & Brumfield also offers a standard line of 
relays which are fully illustrated and described in a 
comprehensive 22-page catalog. Midget, power, 
leaf, shock-proof, plate-circuit, telephone and many 
other types are offered in stock assemblies. Write 


for your copy of the catalog. 


YOUR LOCAL ELECTRONICS PARTS DISTRIBUTOR STOCKS STANDARD P & 8B RELAYS 


POTTER & BRUMFIELD SALES COMPANY 


29 r 
es r y 


“(ay 551 W. WASHINGTON BLVD CHICAGO 6, ILLINOIS + FACTORY AT PRINCETON, INDIANA 











PAPER-INSULATED 
COILS 


AUTOMATICALLY WOUND AT 
HIGH SPEED IN MULTIPLE FORM 


Speeds as high as 2500 rpm are used 
with the No. 104 Universal Coil 
Winding Machine to produce paper- 
insulated coils in stick form without 
attention from the operator. 


Automatic paper injection — various 
thicknesses, one- or two-ply. 


Uniform overlap at all diameters — 
length of insert gradually increased. 


Adjustable traverse mechanism—wire 
layer length adjusted without remov- 
ing cams. 


Compact supply—up to 14 wire spools. 


Slow start — avoids wire breakage. 


Rapid transfer — using secondary 
arbor. 


per hour per hour 


Write for Bulletin 104 
Universal Winding Co. 


P.O. Box 1605 4 
Providence 1, R.I. oF 
For Winding Coils by, 
in Quantity 


Automatically, Accurately—Use... 


UNIVERSAL 


WINDING MACHINES 





dielectric strength even under humid conditions. After 
24 hr immersion in water the dielectric strength of 
acetate film is over 1000 volts per mil. The acetate and 
butyrate films are wrapped on wire as the primary 
insulation, Acetate film is used extensively as an 
insulating adhesive tape. This adhesive tape as well as 
others made from laminates of film and fabric is used 
to anchor coil lead wires, as a coil wrapper and for 
various internal insulating duties. These tapes are also 
used in motor slots and in transformers. The heat 
resistance and moisture resistance of acetate film 
recommend its use in high temperature asbestos- 
covered wire as the primary insulation. 

The combination of good electrical properties and 
transparency indicate the use of cellulosic films for 
terminal covers and lightweight housings. These films 


Fig. 9—This transparent lightning arrester is another 
example of an U. L.-approved application of celanese 
acetate molding materials. Device protects delicate 
components and tubes of radio receiving sets from 
transient voltages induced by lightning by draining 
excess static to ground through arrester tube. Use 
of transparent acetate provides constant check on 
operation. Neon tube inside the device glows while 
arrester is in action. 


may be formed to any shape by using simple dies. 
Work has been done in the molding of loud speaker 
cones from cellulosic films. This could be done on a 
production line basis. Propionate film, due to its 
dimensional stability, is indicated for this use. Metal- 
lized films lend themselves to novelty effects on radio 
housings, in lamp shades and electric signs, and also 
offer possibilities for various types of shielding. 

Sheet materials are made into formed or drawn 
insulating parts where dielectric requirements call for 
a heavier material then film. These formed parts are 
suited to insulate heavy motor parts, bus bars, switch 
gear parts and terminal strips. 

Sheet materials also lend themselves to novelty 
effects in electric clocks and other electric household 
appliances as they can be had in a wide range of colors, 
mottled effects, metallics and fluorescents. Fluorescent 
sheet material may be used for pointers, decorative 
strips, novelty lighting effects and signs. Diffusing 
sheets are formed into covers for commercial and house- 
hold fluorescent lighting fixtures. It has been already 
indicated that care must be taken in designing the 
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METAL TUBING FROM 


a goer or 


Fine small metal tubing is considered by some a specialty—but at Superior Tube 
it is our only business. 


a 





Superior has developed and standardized on a production technique, rather than 
on arbitrary physical dimensions. Every order is made to your specifications. You 
are not limited to “stock” wall thickness, O.D. or I.D. dimensions, and any one 
of three tempers will meet practically any requirement you may have. 


STANDARD PRODUCTION MEANS... .- 


1. Close dimensional tolerances in large or small produc- 5. Laboratory facilities which go far beyond raw material 
tion quantities to your precise specification. and production control. Advice from the Superior 

; 7 : 7 , lab is welcomed by many customers. 
2. Consistent high quality—bright, smooth surface finish 


1 cae . : 
ite : «a 4 m n ring department often 
inside and out; uniform structure; proper temper. 6. “Use Service” fsom our engineering Sop 


aids in proper selection based on past experience in 


3. Wide choice of analyses available in full size range our records. 
(%" O.D. max.) Stainless Steels, Carbon Steels, Nickel 7. Both Seamless and WELDRAWN* (welded and drawn) 
and Nickel Alloys, Beryllium Copper, etc. tubing available in many metals. 


4. Desired “Workability” Properties to meet your needs 8. Selected Distributors in every major industrial area. 


for bending, flaring, cutting, slitting, machining, etc. Write today for a copy of Bulletin 31 


SUPERIOR TUBING IS AS GOOD AS ITS NAME—TO YOUR SPECIFICATIONS 





*Reg. U.S. Trade Mark 


For Superior tubing on the West Coast, call 
PACIFIC TUBE COMPANY, 5710 Smithway Street, 
Los Angeles 22, California « ANgeles 2-2151 





SUPERIOR TUBE COMPANY 


2021 Germantown Ave. ¢ Norristown, Pennsylvania 
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YOu FILL "EM— 
TLL INCH °EM ALONG/ 


PUSH BUTTON CONTROL 


of atype 2 AGASTAT puts the conveyor in motion. 
Timed to move up an empty carton at the same 
time a full one is inched along toward shipping. 
Adjustable from .1 second to 5 or more minutes. 


AGASTAT 


pneumatic TIME DELAY RELAY op- 
erates in a horizontal or vertical position. 
It is instantaneously recycling, readily ad- 
justable, and lends itself to a wide variety 
of applications. Let us send you complete 
information and illustrated folder. 


= A’G’ QS 
AMERICAN GAS ACCUMULATOR COMPANY 
1027 NEWARK AVENUE, ELIZABETH 3, NEW JERSEY 
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¥ High Dielectric Factor 
Vv High Physical Strength 
=| 4/ Unaffected by heat, cold, fumes 

iy’ Moisture and acid resistant 
y Non-corroding 

e And to these values, inherent in every fine 

porcelain insulator, Universal adds the experience 
and know-how which translate engineers blue 
prints into production runs of sturdy, long-lived, 
high quality insulators. Whether your designs are 
as intricate as the block shown above or as simple 
as a wiring knob, Universal engineers and crafts- 
men will be glad to assist you in developing your 
insulator requirements. 


me UNIVERSAL 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 
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mountings for these sheets to allow for expansion and 
contraction. A slip fit can be used with a curved cross- 
section and channels at the ends. 

Cellulosic molding materials are used in innumerable 
electrical appliances and equipment where their ex- 
cellent impact strength and wide range of colors and 
novelty effects are outstanding. The use of color for 
identification of insulating parts and operating handles 
is a simple matter with cellulosics. 

Butyrate has been approved by the Underwriters 
Laboratories for fluorescent lamp holders, ethyl cellu- 
lose for outlet plugs and cellulose acetate for lighting 
arrester housings and food mixer housings. The ace- 
tate is one of the flame-resisting formulations desig- 
nated as self-extinguishing. 

Parts molded from the cellulosics take the polished 
surface of the die readily to give a very attractive finish 
often requiring little or no buffing. Cellulose propionate, 
in particular, appears to have great possibilities in this 
respect. Cellulosic melding materials, molded or ex- 
truded, are applicable for telephone handsets and 
housings, refrigerator parts, lamp stems and bases, 
vacuum cleaner parts, clock housings, radio housings 
and other molded parts for record players, radios and 
combinations, motor-driven tool housings and handles, 
fluorescent tube holders, outlet plugs, switch and circuit 
breaker handles, pushbuttons, dials, knobs, electrical 
toys, wire insulation and many other applications too 
numerous to mention. (Care must be exercised in the 
use of molded cellulosics for outdoor applications as 
their use in this way generally is not recommended. ) 


INSULATING FABRICS 


Cellulose acetate yarns and fabrics are used to insu- 
late wire as a braid or wrap, as coil wrappers and, 
laminated to film, as coil wrappers and adhesive tape. 
Fabrics are used as electrical insulating tape in motors, 
transformers and relays. Fabric alone is used for ad- 
hesive tape applied in coils of many kinds. Yarn is 
laminated to film as a warp and used for insulation, 
lamp shades and numberless non-electrical applications. 

Woven meshes of wire and plastic are coated with cel- 
lulosic dopes and offer possibilities as diffusing sheets 
for fluorescent lighting fixtures. The wire mesh prod- 
uct will screen out radio interference. This product is 
also applicable to other screening work where the wire 
strands could be limited to one direction only and 
the strands crossing these could be plastic. 

Cellulosic solutions are used for protective dips for 
electric motor parts. These dips leave an easily stripped 
protective film which is water and dirt proof. Other 
solutions made from cellulose acetate butyrate known 
as gel lacquers offer great possibilities as protective 
and attractive coatings on relay coils, bus bars, switch 
gear components, switch handles, knobs, buttons and 
decorative parts of electrical equipment. The elec- 
trical and moisture resistant properties of some insu- 
lating papers can be improved through the application 
of cellulosic coatings. 

In designing around cellulosic or any other plastics 
there are certain general but basically very important 
angles which should receive consideration. First con- 
sult several plastics manufacturers. State the problem 
clearly and listen with an open mind as there is much 


ELECTRICAL MANUFACTURING 






















| 
| 
| 











Pi ‘i ands aes eat tin 


JUNE 1947 


No matter how you look at it, you'll find many reasons 
why Karp-built cabinets, housings and enclosures will 
add value to completed equipment assemblies. 

We will follow your designs with fidelity, or our 
design specialists can suggest design ideas which will 
enhance appearance, achieve ruggedness, save space 
or weight. Our work insures uniformity and accuracy— 
which mean production economy both in the fabrica- 
tion and in your own assembling operations. 

At your service is our staff's combined “know-how” 
gained in 22 years of specialization. Our tool and die 


KARP METAL PRODUCTS CO., 


Cabinet 
for ship-to-shore 
transmitter and receiver 


department is so complete that we often save custom- 
ers special die costs. We make our own dies and do all 
our own finishing. We do all kinds of welding—includ- 
ing spot-welding of aluminum with electronic timing 
controls. 

It’s the hard-to-do type of craftsmanship that brings 
out the best in our trained minds and skilled hands. We 
invite your inquiries on any sheet metal fabrication. 


Any Metal ¢ Any Gauge ® Any Size 
Any Quantity ¢ Any Finish 


INC. 


128 - 30th STREET, BROOKLYN 32, NEW YORK 








The discovery of America 


was a mere matter of seconds 
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Columbus required 45 years to make the 
discovery—and yet, it was a matter of 
seconds. 


What’s the point? 


The point is that a great deal of prepara- 
tion is required for any endeavor that 
man undertakes although the actual 
solution sometimes requires apparently 
little effort. It’s being equipped at the 
right moment, that counts. This is 
especially true of Plastic molding. 


It takes a lot of experience to handle 
any plastic problem that comes along. 
At Watertown, you'll find that experi- 
ence—35 years, in fact. You'll also find 
that the proper equipment to serve that 
experience is available to handle your 
every plastic need. 


A phone call, or note sets our sails in 
your direction from the following points 
of departure: 


New York - Cleveland - Detroit - Chicago - M:lwaukee 


THE WATERTOWN 
MANUFACTURING COMPANY 


ECHO LAKE ROAD 


WM LTTE 


A NAME AS OLD AS THE PLASTICS INDUSTRY 


WATERTOWN, CONNECTICUT 


to be learned from plastics manufacturers even though 
the particular material being discussed does not apply 
to the current problem. After available data on the 
material indicate its applicability make up working 
models and test completely fabricated items. 

Do not compare material prices directly. A plastics 
insulating film for instance may be much more ex- 
pensive per pound than a previously used material but 
due to higher dielectric strength the use of a thinner 
film may be possible and so a pound of material will 
insulate many more units at an appreciable saving. 

Also a more expensive molding material may have a 
faster molding cycle or give less scrap. The cellulosic 
materials have fast molding cycles and can be used in 
dies with smaller runners and gates than the dies for 
some noncellulosic materials ; also the scrap in molding 
can be reground and worked in with the virgin material. 
These considerations do not enter directly into elec- 
trical equipment design but their effect is felt. The 
technical staffs of the material manufacturers will be 
glad to assist designers in their developments and to 
furnish all possible information. The material manu- 
facturers work very closely with molders, fabricators 
and designers. It is also well to obtain data on finish- 
ing costs such as grinding, machining, and polishing. 

The following credits apply to illustrations in this article. 

Fig. 1—Material: Lumarith, Celanese Plastics Corporation, 
New York City. 

Fig. 2—Material: Tenite II, Tennessee Eastman Corporation, 
Kingsport, Tenn. Molded by Quinn-Berry Corporation for 
Matthews of Erie, Inc., both Erie, Pa. : 

Fig. 3—Molded by Shaw Insulator Company, Irvington, N. J., 
for Gyra, Inc., New York City. : 

Fig. 4—-Material: Tenite II. Molded by Sobenite, Inc., South 
3end, Ind., for Electro-Voice, Inc., Buchanan, Mich. ; 

Fig. 5—Material: Forticel, Celanese Plastics Corporation. 

Fig. 6—Material: Celcon. Molded by Molded Insulation 
Company, Philadelphia, for Pennwood Numechron Company, 
Pittsburgh, Pa. ; : ee 

Fig. 7—Material: Lumarith XF. Manufacturer: A. C. Gil- 
bert Company, New Haven, Conn. _ ; ; 

Fig. 8—Material: Lumarith and Celcon, Celanese Plastics 
Corporation. Manufacturer: Eureka Williams Corporation, 
Detroit, Mich. ; 

Fig. 9—Material: Lumarith XF. Molded by Sterling Plas- 
tics Company. Union, N. J., for L. S. Brach Manufacturing 
Corporation, Newark, N. J. 


U. S. Steel Corp 
@ @ Eight solid steel forgings weighing an average of 
150 tons each are assembled to form the magnet of a 
super-cyclotron for use in the radiation program of the 
United States Navy at the University of Rochester (N. 
Y.). This will be the second largest piece of equipment 
of this kind in the country and will produce streams of 
electrons at energy levels of more than 200 mev. 
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It looks more like a caterpillar than a nut, 
doesn't it? But a nut it is . . . or rather, five 
SPEED NUTS combined into one, to simplify and 
improve the assembly of multiple coil forms 
on radios. 

This one ingenious fastener replaced eight 
separate parts formerly used and eliminated 
expensive drilling and tapping operations. It 
retains the tuning cores and screws, provides 
exactly the right tension on the screws, and its 
spring arms hold the plastic coil tubes securely 
in place. 

This is just one example of hundreds where 
the basic SPEED NUT principle is applied to 





MORE THAN 4000 
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SPEED NUT 


develop a special fastener for better, more 
economical assembly. SPEED NUT brand fast- 
eners may be the answer to your quest for 
lower assembly costs, so be sure to investigate 
these streamlined fastening devices. Write us 
today, including engineering details, and we'll 
give you a complete, no-charge analysis. 


TINNERMAN PRODUCTS, INC., 
FULTON ROAD « CLEVELAND, OHIO 
In Canada: Wallace Barnes Co., Ltd., Hamilton, Ontario 
In England: Simmonds Aerocessories, Ltd., London 


In France: Aerocessoires Simmonds, S. A., Paris 
In Australia: Aerocessories, Pty. Ltd., Melbourne 
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(ADJUSTABLE) 
MOTOR SLIDE BASES 


Made in Sizes No. 203 and No. 505 
NEMA Standards. Let us know the 


quantity and size. Special sizes and 


types to your specifications. We will — 
be glad to quote prices and delivery! 


Coin Operated Devices 
Made Automatic Electrically 
(Continued from page 79) 


1234 x3 in., excluding the coin chute assembly at the 
top. Immediately below the coin chute in the upper 
right-hand corner of the changer is the slug rejector, 
already described. The slug rejection chute, shown at 
the right, immediately below the slug rejector, is also 
used to guide the change to the customer. The good 
coins emerge from the slug rejector at its lower left- 
hand corner and go into three separate chutes, for 
5, 10 and 25 cent coins, respectively. Two coin re- 
jector solenoids are used to return all coins deposited 
while the vending machine is in cycle, when the ma- 
chine is empty, or when coins larger than nickels are 
deposited, or there are not sufficient nickels in the ma- 
chine to make change. The electrical circuit of the coin 
changer is shown in Fig. 7, and is explained in detail. 

Several variations of the coin changer are possible. 
Instead of handling 5, 10, and 25 cent coins it can be 
designed to handle 1, 5 and 10 cent coins, thereby allow- 
ing a greater variety of products, more combinations of 
change, and permitting the machine to be adjusted to 
fluctuating prices of the articles being dispensed. The 
coin changer can be simplified somewhat by elimi- 
nating the high change switch C5 and the high change 
solenoid S6, Fig. 7. The change column is so designed 
that when full, the top nickel acts as a deflecting plate 
guiding subsequent coins into the coin box, instead of 
operating the high change switch. 

Another simplification is the removal of the coin 
viewing receptacle and with it the coin sight release 
solenoid Sl. However any further simplification by 
removing locking relays, anti-jackpotting relay, or the 
like destroys the reliability and dependability of the 
vending machine and only can lead to grief. 

The wiring diagram of another manufacturer’s coin 
changer is shown in Fig. 8. Functionally it is the same 
as the one already described but it accomplishes its 
results and provides safety features in slightly differ- 
ent manners. It occupies a space 5% x 143% x3 in. 
and requires approximately 2% sec to complete its cycle. 
The changer receives 5, 10, and 25 cent coins, vends 5 
cent articles, returning the proper change in nickels 
to the customer. A “Use 5 cent only” lamp, con- 
trolled by a switch on the change tube, is provided. 
Provision is made to fill the change tube rapidly through 
a refill chute in the front of the changer or one nickel 
at a time through a slot on the right hand side. Also 
a double-pole double-throw manually operated toggle 
switch is provided so that the route man can discharge 
the entire contents of the change tube for inventory. 

The coin changer is provided with a Jones plug so 
that the electrical connections between the changer and 
the vending machine can be made conveniently. The 
changer is designed as a part of an interchangeable 
series. The other members of the series are designed 
to operate a vending machine by the insertion of 1, 5, 
10 or 25 cent coins or by the insertion of 6, 7, 15, 26 
or 35 cents in combinations of 1, 5, 10 and 25 cent 
pieces. This gives flexibility to the unit and permits 
the vending of articles costing some odd cents, an im- 
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1. A conventional Volt-Ohm- 
Milliammeter with self-con- 
tained power source. 


p 2.A hi a ne elec- 
tronic Volt-Ohmmeter using 
115 volt, 60 cycle power. 


f 3. A stable, probe-type, Vac- 
uum Tube Valeuates fv use 
to 300 megacycles. 


Accurate a-c measurements .25 volt to 120 volts, 50 Model 769 
cycles to 300 megacycles. 


Extremely small R.F. Probe (3%” x %” dia.). Probe 
constants, 5 megohms paralleled by 5 mmfd., approx. 


; New unity gain d-c amplifier provides absolute stability 
} with line voltage variations from 105 to 130 volts. 


5 D-C Electronic amplifier ranges 3 to 1200 volts at 15 
. megohms, resistance ranges 3000 ohms to 3000 megohms. 


Conventional 10,000 ohm per volt d-c ranges 3 to 
. 1200 volts, 1000 ohm per volt a-c rectifier ranges 3 to 
1200 volts. 


Resistance ranges 3000 to 300,000 ohms where a-c 
power is not available. 





Entire Model 769 protected from external RF influences. 


Uses standard commercial types of tubes replaceable 
without recalibration. 


Size only 10” x 13” x 6%”. ALBANY - ATLANTA - BOSTON - BUFFALO - CHARLOTTE - CHICAGO - CINCINNATI - CLEVELAND 
: ‘ DALLAS - DENVER - DETROIT - JACKSONVILLE - KNOXVILLE - LITTLE ROCK - LOS ANGELES 
. Full details from your local WESTON representative. MERIDEN - MINNEAPOLIS - WEWARK - WEW ORLEANS - MEW YORK - PHILADELPHIA 
Literature available ...Weston Electrical Instrument PHOENIX - PITTSBURGH + ROCHESTER - SAN FRANCISCO - SEATTLE - ST. LOWS 


Corporation, 582 Frelinghuysen Avenue, Newark 5, N. J. SYRACUSE - IN CANADA, NORTHERN ELECTRIC CO., LTD. POWERLITE DEVICES, LTB. 
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SIMPLE and EFFICIENT 


DIRECT DRIVE COUPLINGS 


This exclusive direct drive coupling, with 
rubberized cushion gripped permanently 
by die-cast ends, has no parts to get out 
of order, or to lubricate. Minimizes mis- 
alignment, free end float, and backlash. 
Custom-made for specific job. Lengths 
from 2-1/2” up. Bores 5/16”, 3/8”, 7/16” and 
1/2”. Two million giving satisfactory service. 


Write for sample and further details. 
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THE RAJAH SOLDERLESS 


SS 


Used Extensively by Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment. 


The complete terminal consists of two 

parts—the base stud (male) which can 

be furnished tapped for 6/32”, 8/32”, 

10/32” or 10/24” machine screws—and 

the spring snap terminal (female). 

The base stud is fastened to panel or 

electrode of the sparking plug, the spring 

snap terminal is fastened to the ignition 

cable. 

Merely push the terminal on the base 

stud, and it snaps into place making a 

positive electrical connection. To re- 

move just pull it off; no screws to bother 

with, no springs to bruise fingers. 
Write today for descriptive folder illustrating our complete 
line of terminals, nipples, tools, base studs, etc. No obligation. 


‘THE Rajah co. 


TRADE MARK 


BLOOMFIELD NEW JERSEY 
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portant consideration today. 

Whenever a coin changer is made to actuate a vend- 
ing machine in response to more than one coin deposited 
at one time some sort of totalizing device is necessary. 
The first totalizers or credit accumulators were used on 
automatic phonographs. In one design, the coins 
dropped in the coin slot at the juke box first pass 
through a slug rejector and then into a coin switch 
assembly. The coin switch consists of five independent 
cam-wire switches, hooked up in parallel, normally 
open, which are closed successively by the coin in 
its passage through the switch. The chute for the 5 
cent coin is arranged so that only one switch is closed 
momentarily, the 10 cent coin closes two, and the 25 
cent coin closes all five switches in turn. The impulses 
produced by the closure of the coin switch are trans- 
mitted to the credit relay, which is a stepping type, and 
a credit for one play is produced by each pulse. As 
each record is played the cancel relay deducts one play 
from the credit relay until all the credits have been 
expended. 

Packaged units which accumulate credit for the de- 
posited coins in a manner similar to the automatic 
phonograph described now are available for coin- 
operated devices. One very simple device is shown 
in Fig. 9. Basically it is a step switch consisting of 


A. B. T. Manufacturing Corp 


Fig. 9—Step switch credit totalizer consisting of sole- 
noid coils, a reset coil, and a limit switch. 


solenoid coils, a reset coil, and a limit switch. The 
totalizer is set to the price of the vended article and 
any combination of coins totaling the price will cause it 
to operate. The totalizer has three solenoids, one 
operated by -nickels, another by dimes, and the third 
by quarters. Each coin deposited energizes its solenoid 
stepping up the ratchet wheel in proportion to the 
value of the coin until the proper credit has been accu- 
mulated. Then a cam mounted on the shaft of the 
ratchet wheel closes a limit switch, vending the article. 
When the merchandise has been vended the totalizer 
automatically returns to its zero position ready for the 
next sale. The totalizer also is made to move back one 
notch, or a nickel, at a time so that it is adaptable to 
games and automatic phonographs. 

Combinations are also available of this totalizer with 
three slug rejectors for 5, 10 and 25 cent coins, and 
with a coin separator serving a common intake slot. 
Limit switches on the slug rejectors (Fig. 5) signal the 
totalizer and step up credits. The combination unit 
can be set to vend at any price between 5 cents and 
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only ERSIN MULTICORE 


the world’s finest solder 


gives you FRSIN FLUX 


RSIN Multicore wets metals faster, solders more 

joints per pound, joins difficult metals, like nickel- 
plated tags, with ordinary heat... the secret is in 
the Ersin Flux (exclusive to Multicore) combined with 
3-core construction. 


© triple flux stream pre- 
vents “dry” joints 


@ economies result from 
— coverage and 
ess production time 


@ leaves only pure rosin; 
non-corrosive 


© supplied in all alloys 
and pau 
wesee 
SEND FOR FREE 
HELPFUL BOOK 
SOLDERS ont 
SOLDERING 
earns 
BRITISH INDUSTRIES CORP. 
dept. A 
315 BROADWAY: NEW YORK 7 





for ELECTRICAL 
PORCELAIN 


of any type or shape 


Just write 
THE COLONIAL 
INSULATOR CO. 
907 Grant St., Akron 11, O. 


Chicago Office 
2753 W. North Ave. (47) 


ea 


PORCELAIN 


BOT Mode To Order 





$1.20, or at odd prices from 1 to 24 cents. It can also 
be modified to take off one credit at a time on play- 
type units. 

A more complicated type of credit accumulator, pro- 
duced by Guardian Electric Manufacturing Company, 
consists of an accumulator credit coil and a ratchet relay 
for each coin larger than 5 cent accepted by the ma- 
chine. A nickel dropped into the device hits a switch 
which sends a single pulse to the accumulator credit 


Guardian Electric Mfg. Co. 


Fig. 10—Front and rear views of robot cashier which 
makes possible the vending of a number of articles at 
various prices. 


coil and establishes one credit. A dime hits its switch 
which sends a pulse to its ratchet relay set to pulse 
three times. The first pulse closes a switch to the accu- 
mulator credit coil and the next two send pulses to the 
coil establishing a credit twice as great as that estab- 
lished by the nickel. On the final pulse the-ratchet relay 
resets itself to zero. In like manner the quarter hits 
its switch which sends a pulse to its ratchet relay set to 
pulse six times thereby establishing a credit five times 
as great as the nickel on the accumulator credit coil. 

One manufacturer has carried the credit accumulator 
one step further to produce a packaged unit which, 
for lack of a better name, can be called a robot cashier. 
This device, shown in Fig. 10, makes possible the vend- 
ing of a number of articles at various prices which can 
be set by the operator. The machine is so new that it 
has not been adapted to actual vending machines as yet 
but, from all indications, it will do much to increase the 
field of coin-operated devices. 

When the operator loads the machine he sets a dial 
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VIBRATION = It’s hidden... 


in high costs 





SHEAR TYPE 


MOUNTINGS 


Right now—this minute—and in your plant . . . you’re losing 
- money. The cause . . . VIBRATION! You can’t see it—it’s 
ht hidden . . . but you can see vibration’s costly results on your 
' profit and loss statement .. . in high costs—directly attribut- 
able to industrial fatigue, lagging production, inferior accuracy, 
ith excessive scrap and shortened machine life. 
se Vibration can be controlled . . . and doing that you can 
u- raise your plant efficiency and morale, your product quality, 
he and your profits. For immediate action, contact the nearest 
b- Lord Field Engineer or Lord direct. Let him analyze your 
tv product .. . in countless cases efficient application of Lord 
ts Vibration Mounts has surprisingly improved product per- 
to formance. And ask him to check factory equipment... possibly 


a relatively simple solution can eliminate vibration, making 
your plant a better place to work—and a better working plant. 
h. A quarter-century of scientific research and experience in 
the field of Vibration Control and Bonded Rubber Products 
backs up our recommendations. Put us to work on your prob- 
lems ... make Lord your Headquarters on Vibration Control.’ 


Neletron 
TANNA 
Miniature Selenium Rectifiers 
Built On Aluminum 
Replaces the Rectifier Tube in AC-DC port- 


ables, table radios, consoles, amplifiers, relays 
and other low-power electronic devices. 


i 5 Pl 
Standard 150 mil 
5-plate stack 
Only 1%6” x 
1 3 6” x hu 


5 Mi , 
Standard 100 mil sia 
5-plate stack ie | 


Only a 1” x A" Sate ane 


Cheech “Shere Peatures 


e STARTS INSTANTLY 

e RUNS COOL 

e WILL NOT BREAK 

e INCREASES RECEIVER SENSITIVITY 
TAKES MOMENTARY HEAVY OVERLOADS 
BOOSTS PERFORMANCE 
EASILY INSTALLED 
EACH UNIT FACTORY TESTED 
HIGH EFFICIENCY ASSURES COMPACTNESS 
NORMALLY LASTS LIFETIME OF SET 


Seletron miniature selenium rectifiers com- 
bine high efficiency, reliability and long life 
with small size and simplicity of installation. 
One stud, two quick soldered connections 
and it’s in! Usually costs less than the tube 
and socket it replaces. Write today for details. 


ADDRESS DEPT. S-38 
PR (er 
wal ey 


SELETRON DIVISION 
RADIO RECEPTOR CO..Ine. 


Since 1922 in Radio and Electronics 


251 WEST 19th STREET NEW YORK 11, N.Y 








to the price of each article. For example, assume this 
to be 37 cents, This selection causes every position 
on a tap switch operated by the accumulator coil be- 
yond the seventh (each position representing 5 cents) 
to be energized when the button selécting the article is 
pushed. When coins are dropped into the machine, a 
time-delay-relay holds in as long as the credit accumu- 


A. B. T. Manufacturing Co. 


Fig. 10A—Another automatic unit designed to serve 
a battery of vending machines acts as a merchandise 
selector (according to price), a cash register and an 
automatic change giver. Price is set by purchaser on 
two dials, one in units of 5 cents, the other in pennies. 
Coins of 1, 5, 10 and 25 cent denomination may be 
inserted. Electric impulse to vending unit is by a 
single wire to each compartment door in the battery. 


lator coil is operating. If a quarter is deposited, the tap 
switch is moved five positions establishing a credit of 25 
cents, which is insufficient to cause the machine to 
operate. Another quarter moves the switch around to 
the tenth position which is energized by the selector 
button of the 37 cent itém. It immediately sends a 
pulse to the nickel payout mechanism which pays out 
one nickel and moves to the ninth position. Again a 
nickel is paid out and the switch moves to the eighth 
position. Here an interlock relay circuit is closed, cut- 
ting off the nickel payout relay and energizing the mer- 
chandise and penny payout solenoids. The accumulator 
then pulses back to zero, resets the interlock relay and 
renders the machine ready for the next purchase. Dur- 
ing the cycle the coin reject solenoid of the slug re- 
jector is energized so that coins deposited during this 
period are returned to the purchaser. 

Another type of credit accumulator is found in the 
coin operated timers used to merchandise services such 
as hotel radios and television sets, electric shavers, 
typewriters, foot massagers, shoe shiners and the like. 
The space limitations of the hotel radio manufacturers 
have made it impossible for some of these units to use 
standard slug rejectors. One manufacturer has avail- 
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for wiring 


Where heat’s a problem—On jobs where high temper- 
atures knock out most types of insulation, the new 
Deltabeston cables are prepared to beat the heat. Even at 
continuous operating temperatures of 200 C (392 F), 
they stay in service without a letup. The secret: felted 
asbestos insulation, treated for extra heat resistance with 
the new, tough silicone varnish. Silicone-treated Delta- 
beston cables are now in production in two styles—for 
300- and 600-volt service. 


Where moisture is a troublemaker—When wiring has 
the habit of going out of service because it can't stand up 
against moisture, it’s time to switch to Deltabeston. Its 
silicone-treated insulation is right for keeping out the 
attacks of moisture, whether they're caused by wet con- 
ditions during operation or by condensation after opera- 
tion. To do an effective job of keeping moisture out, put 
the new silicone-treated Deltabeston cables in. 


Where rough handling is the rule—A tough silicone- 
treated glass braid protects the new Deltabeston cables 
from rough treatment, gives them the kind of strength 
they need to stand up against continuous consistent 
rough handling. It’s ideal for reducing maintenance costs 
in and around motors, ovens, furnaces, control apparatus, 
and other installations where abrasion goes along with 
moisture and heat. 
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silicone-treated 


DELTABESTON* CABLES 


safety up fo 2 


OO0C 


Pl 
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Underwriters’ Approved—These wires are approved 
for use in the wiring of ovens or other high-temperature 
equipment, such as furnaces and control apparatus, 
where the acceptability of the wire for the particular use 
has been determined by the Underwriters’ Laboratories, 
Inc. For information, write to Section Y73-622, Appli- 
ance and Merchandise Department, General Electric 
Company, Bridgeport 2, Connecticut. 

*Trade-mark Reg. U.S. Pat. Off 





DELTABESTON 
wires and cables 
built to beat the heat 
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Where quick, positive control of distant motions is essential, 
Mall Remote Control Flexible Shafting offers design en- 
gineers many important advantages. It simplifies design, 
saves engineering effort, reduces installation time, cone 
serves labor, and assures precision control. Additional 
advantages are found in the metallic and elastic plastic 
housings that insulate the shafting against the temperature 
changes, dampness, dust and corrosion. 


Every length of Mall Remote Control Flexible Shafting is 
designed, engineered and fabricated to fit a specific appli- 
cation such as: opening and closing a skylight or valve .. . 
regulating a thermostat ... indicating machine speeds on a 
tachometer ... setting hands on a clock and many others 
where a clockwise or counter-clockwise motion is desired. 
It can be furnished in almost any length or type with splined, 
flat, square threaded or other styles of ends made of any 
desired material. 


*Over 26 years of designing, engineering and precision 
manufacturing experience assures correctness of design and 
high reliability. Write at once, giving full details of your 
remote control problem. Our Engineering Staff is at your 
disposal. 


FLEXIBLE SHAFT DIVISION 
MALL TOOL COMPANY 
7827 South Chicago Avenue, Chicago 19, Illinois 
* 26 Years of "Better Tools For Better Work’’ 
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able a unit, shown in Fig. 11, that occupies a space 
634 x 3% x 25 in, with a locked coin box. It has a 
attachment for rejecting any coins smaller than 


American Time Corp 


Fig. 11—Coin operated timer for hotel radios. 
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C,= Volume contro/ switch on radio 
C>=Fadlio coin switch 

R=Radio 

M =Coin switch motor 


V-60cy 
General Electric ( 


Fig. 12—Usual wiring scheme for radio coin switch. 


quarter. The timing cycle is controlled by a synchronous 
timer motor operating on 110 volts, 60 cycle and the 
cycle is instituted by the coin depressing a limit switch 
The switch can be wired in series with the volume 
control of the radio, Fig. 12, so that the timer stops 
whenever the radio is turned off and cumulative playing 
is obtained. Available units operate on 10 or 25 cent 
coins and the time cycle can be set for any interval fron 
20 min to 2 hr per coin at the customer’s option. More 
than one coin can be deposited at one time, the extr: 
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RIVERSIDE PHOSPHOR BRONZE HELPS 
KEEP THE RECORD STRAIGHT... 


ns 





® Your Uncle Sam (We Americans) consume billions and 
billions of gallons of water every year. Water meters need 
herculean stamina to stay on the job 24 hours a day year after 
year accurately measuring all this water. Water has tremendous 
solvent powers (it even eats away hard rock), and it is a potent 
corrosive agent. Therefore component parts of a water meter 
must be made of the finest non-corroding materials obtainable. 

Worthington-Gamon Meter Company, a cardinal producer of 
water meters (see above) use Riverside Phosphor Bronze for 
spindles and pinions, vital parts, which are subject to ardu- 
ous punishment. 

Riverside Phosphor Bronze has exceptionally high resistance 
to wear and to corrosion in dampness, fumes and salt and acid 
waters. It will not rust and it has a low coefficient of friction, 
presenting a good bearing surface. 

Riverside Phosphor Bronze’s advantages enable designers to 
plan better, more efficient products and effect many production 
economies. Investigate this remarkable alloy now and also 
get the story on Riverside Nickel Silver and Beryllium Copper. 
Write for catalogs. 


THE 






Sectional View of Worthington-Gamon Watch 
Dog Disc Water Meter. Spindles and pinions 
are made of Riverside Phosphor Bronze. 


INSIDE RIVERSIDE 


Antidote Department: It'll take more 
than an ice bag to cure lead time head- 
aches in the metal industries but— 














keep your fingers crossed — there is 
hope. We're still not boasting about 
our own lead time, but if you need 
something special in our field, count 
us én before you count us out. We 
may be able to help you, 









RIVERSIDE METAL COMPANY 
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Top-Grade SPRINGS 
- You can Rely on 


RELIABLE! | 


Do you instruct your spring maker to use the ut- 
most economy in producing your springs—so long as 
they pass your inspection? If so, you may be headed 
for trouble. 


It is actually impossible for any spring user's in- 
spection department, no matter how efficient, to pre- 
vent springs which have been “short-cut” in manufac- 
turing from getting by. It is quite easy for any spring 
producer, especially if squeezed on price, to adopt 
those dangerous short-cuts which reduce costs without 
showing up in inspection, but which definitely affect 
the life and performance of the product in which the 
spring is used. 


Therefore your best protection, as a spring user, 
still lies in the integrity of your springmaker for qual- 
ity standards. Reliable will not be tempted to skimp or 
cut corners—we have too much at stake in reputation 
and good customer relations. You can rely on Reliable. 


Additional 4-slide and Reliable has NOT in- 
other equipment now give creased prices by reason 


us gteater capacity than \ of present higher metal 
ever, and our inventories : costs. Send us your 


of most needed spring specificati 1 
materials are good right oom sec iiinaaraeaians 
now. 


THE RELIABLE SPRING & WIRE FORMS CO. 
3167 Fulton Rd. Cleveland 9, Ohio 


Representatives in Principal Cities 


YOU CAN RELY ON UPR 


Keliable Springs 








coins being held in reserve by a holding coil. When the 
time purchased by one coin has been exhausted, the 
next coin falls into position, reinstituting the cycle. 
The same company also furnishes a radio timer with an 
A. B. T. slug rejector. General Electric’s coin-oper- 


lever forcing a pawl to rotate a ratchet which opens and 
closes a set of silver contacts. The cam acts as a 
totalizer because additional coins multiply its move- 
ment and thereby increase the time interval. As the 
synchronous timer motor rotates it drives the contact 
cam back to its original position at which point the 
contacts are opened. A large numbered dial operated 
from the ratchet is provided to register the number of 
coins deposited during any one service period. Also 
the older type of mechanical, spring-wound timers in 
which the coin acts as part of the lever system also are 
used where a cheap timer is desired. 

Coin-operated timers are furnished as units ready to 
be integrated in a machine or complete with housing 
so that they can be mounted on an appliance or on the 
wall so that service normally furnished free can be 
The latter find application in apartment laun- 
dries, tennis court lighting, recreation and similar fields. 
One manufacturer furnishes his timer with a red bulls 
eye which lights up 3 to 5 min before the end of the 
cycle to warn the customer. 


sold. 


STANDARD ELECTRICAL COMPONENTS 


In addition to the specialized components already 
described, coin-operated devices use standard elec- 
trical parts such as rectifiers, solenoids, transformers, 
relays, switches, lights, and wiring devices to a greater 
or less degree depending upon the machine. Many of 
these are standard and of little interest in this discus 
sion. However the importance of the reliability of the 
electrical and mechanical components cannot be over- 
emphasized because failure of any part of the machine 
means the customer is losing valuable revenue from a 
large investment until a serviceman can correct the 
trouble. 

Perhaps the most important and most universally used 
component is the precision limit switch. These switches, 
which require extremely small actuating force and 
travel, are used extensively to institute the cycle and 
provide many of the safety and interlock features neces- 
sary for the satisfactory operation of the devices. 
Since the limit switches commercially available* offer 
the désigner of coin-operated devices wide latitude 
in his selection it has not been necessary to develop 
any limit switches specifically for this application. 

In like manner the original relays and solenoids inte- 
grated in these devices were standard items and only 
when the demand grew to reasonable proportions were 
special units developed for the field. Basically they con- 
sist of adaptations of standard models to specific 
needs of the industry. One such example is the 30- 
solenoid selector bank used for record selection for 
automatic phonographs, shown in Fig. 13. These units 
are available with any number of solenoids in square, 
rectangular, or circular mounting. The unit shown is 
designed for 24 volts a-c intermittent duty operation 


*See “Regulate Mechanical Motion with Precision Limit Switches,” 
ELectrRicaL MANUFACTURING, March 1947, p. 84. 
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e WITH 


AYMERSI 


INFRA-RED OVEN 


WON'T EVEN SPOT 
A HANDKERCHIEF! 





The facts on this installation of a Trumbull Raymersion 
Infra-Red Oven should be important to many manufacturers for the following reasons: 
1. The oven, 45 ft. in length, was assembled from unit sections which permit building to any width, 
height or length. 





2. A completely assembled oil burner is sprayed with a force-dry gray paint . . . passes through the oven 
at 2 ft. per minute . . . maximum temperature 170° F. . . . operating load 90 KW. 


3. Production is 320 units per day . .. saving the plant thousands of dollars annually over the former 
process. 
1. The finish is so dry and so clean that it may be wiped with a white handkerchief without spotting. 


If your present baking or drying process is not satisfactory, ask the nearest Trumbull representative for rec- 
ommendations. Raymersion Ovens will save time and space, improve finish, reduce costs. Bulletin on request. 


rHE TRUMBULL ELECTRIC MANUFACTURING COMPANY 
PLAINVILLE, CONNECTICUT 


OTHER FACTORIES AT NORWOOD, OHIO, LOS ANGELES, SAN FRANCISCO, SEATTLE 
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ANOTHER 
SPECIAL BY 
PROGRESSIVE 


SIVE 


TORR 


Prompt Deliveries, to hundreds of manufacturers 
who require gaskets in the production of their 
products, is more than a promise, at Fel-Pro. 
For, in our plants, we have the facilities to 
produce the type of gaskets you want, in the 
quantities you need, at the time you want them. 


If your product requires some special, different 
kind of gasket, put the problem up to the 
specialized knowledge and experience of 
Fel-Pro’s Engineering Department. Many of the 
largest manufacturers are Fel-Pro customers. 
FOR YOUR FREE FOLIO containing 53 actual samples 
of materials suitable for Gaskets, Packing, 
Insulating, Dampening and Sealing, write 
today to the 
INDUSTRIAL GASKETS AND PACKING DIVISION 
OF FELT PRODUCTS MF6. CO. 
1536 Carroll Ave., Chicago 7, Ill. 
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Made of, 


ASBESTOS 
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and many other 
UP ROaer LS 
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but solenoids are furnished tor any voltage up to 110 
volts a-c or d-c. 

Another manufacturer recently has announced a new 
small and inexpensive pull type solenoid which is incor- 
porated in coin operated machines as a trip mechanism. 
It has a maximum pull of 0.32 lb at 100 per cent 


ro 


Guardian Electric Mfg. Co. 
ig. 13—Thirty-solenoid selector bank for automatic 
phonographs. 


Guardian Electric Mfg. Co. 


or switch with spring biased to 
the zero or off position. 


voltage, 14 in stroke and occupies a space of only 
2745 x 134 x 1134, in., an important consideration in 
these devices where space always is at a premium. 
Operating on 110 volts, 60 cycles, a-c the inrush current 
is 0.52 amp and the holding current 0.175 amp. In 
addition standard solenoid operated valves are used in 
carbonated beverage dispensers and similar devices. 

Relays, like solenoids, basically are standard units 
adapted to the coin-operated field. Probably the most 
complicated is the stepping relay or selector switch 
shown in Fig. 14. It consists of a stepping magnet which 
mechanically drives the ratchet by means of a pawl in 
response to impulses received and a release magnet 
coupled to the dog to cause it to engage the ratchet 
only when the release magnet is energized. The switch 
can be furnished with a hold-in relay which holds the 
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you know all the extra 


advantages of this 
EDISON sealed-in-glass 










Here's how sealed-in-glass features solved one manufacturer's problem 
Fieldcrest Mills (Division of Marshall Field Company, Inc.) needed a 


control for their new “Fieldcrest” Thermostatic Blanket. So they asked 
EDISON engineers to work with them. EDISON adapted one of its sealed- 
in-glass controls, a thermal relay, to fit this special need, made use of 
its extra advantages, and solved the problem completely. This blanket 
control is now produced in quantity by EDISON exclusively for Field- 
crest Mills. 


An EDISON sealed-in-glass control might solve one of your problems 


The EDISON sealed-in-glass thermal relay times, delays, limits, or se- 
quences automatically over a considerable range. It displaces magnetic 
relays in many applications. It integrates pulses and intermittent cur- 
rent into accumulated heat energy to operate controls. 

It controls loads to eliminate magnetic relay chatter and resultant 
false starting. It continues, starts, or delays the operation of certain ele- 
ments after a main circuit is opened or closed. 





control ? 


The extra advantages of 
this EDISON sealed-in-glass 
control are: 


1. Protects working parts from dust, 


dirt, corrosion, and tampering. 


2. Minimizes contact fouling, 
pitting, or transfer. 


3. Equal AC or DC ratings. 


4. Compensates for ambient 
temperatures. 


5. Safer operation in hazardous 
atmospheres. 


6. Small size. 

7. Light weight. 

8. Rugged simplicity. 

9. Silence. 
10. Operates in any position. 
11. Operates at any altitude. 
1 2. Insensitive to transients. 


13. Operates continuously or 
intermittently. 


14. Freedom from maintenance 
or adjustment. 


15. Long, consistent operating 


life. 
16. Low cost. 


EDISON sealed-in-glass thermal relay 
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ELECTRICAL HEATER (5 watts nominal; 150 volts 
AC/DC max.) deflects a bi-metal to actuate a moving 
contact. 

CONTACTS are s.p.s.t., normally open or closed. Rated 
at 6 amperes at 250 volts AC/DC for delays less than 1 
minute. For longer delays, rating can be increased to 
450 volts AC/DC if reduced to 3 amperes. 

SPRING PRESSURE ARM, on which one of the con- 
tacts is mounted, applies contact pressure immediately 
and noiselessly. 


PRE-SET OPERATING TIME, from 5 seconds to 8 
minutes. 

AMBIENT TEMPERATURE COMPENSATION, from 
—60° C. to +70° C. 

CUSHIONING SPRINGS, between ceramic internal sup- 
port and glass envelope, absorb vibrations and shocks. 
DIMENSIONS: 114” diameter; 314” height (seated). 
WEIGHT: 0.08 lb. 

MOUNTS: 4-pin or octal radio tube base, or special 
mount and lead-in arrangements, if required. 





The services of EDISON engineers are available to help you work out your electrical control 


problems. Please include all pertinent data with your inquiry. Write for descriptive literature. 
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For Toys...Advertising Displays... 


Small Fans — Household Tools and 
hundreds of other applications where 


low power is required. 


Heinze Type F 


vouwsewe SHADED POLE INDUCTION MOTOR 
“TINY—2 9/16” x 2 15/64” 
110 VOLTS 60 CYCLES 
3100 RPM FREE SPEED 


Heinze Electric Co 


685 Lawrence Street 


LOWELL. MASS| 


o eeceeseSoese eet 


SEND BLUEPRINTS 
a AND SPECIFICATIONS— 
” NO OBLIGATION! 


Check BAER FIBRE 
for accurate dimension- 
ing, uniform surface, me- 
chanical and electrical 
qualities, and low cost 
per piece. See how effi- 
ciently a BAER FIBRE 
terminal board, bushing, 
gasket, washer or other 
shape can simultaneously 
solve your problem and 
save you money! BAER 
FIBRE is precision fab- 
ricated to your 
cations. Write for litera- 
ture, 


* Boer facilities are unex- 
celled for stamping, punch- 
ing, drilling, topping, shav- 
ing, sawing, shearing. 


N. S. BAER 
COMPANY 


MONTGOMERY STREET 
HILLSIDE, NEW JERSEY 





circuits open until the pulses through the coil cease to 
prevent momentary actuation of unselected circuits. 
The switch without the hold-in relay is designed for 
a-c or d-c voltages up to 110 volts, and with the hold-in 
relay, from 12 to 110 volts d-c. 

A small, inexpensive relay soon will be available 
with many contact arrangements so that it can handle 
as many as six circuits on continuous duty and ten 
circuits on limited duty at 5 amp, 115 volts a-c. 

Electric motors are used extensively in coin-oper- 
ated machines. They furnish power to the compressors, 
elevators, pumps, and similar components of some 
vending machines. From the beginning, synchronous 
type timing motors have been used not only for time 
switches but also to rotate the colored cylinders which 
have been part of the gaudy display of juke boxes. 
ne rated at 4%; hp, 1800 rpm, synchronous type, 
Yo hp high torque and %0 hp, 1600 rpm, capacitor 
type, are being used in voice recorders, automatic pop- 
corn vendors, and juke boxes. Also - -pole squir- 
rel-cage motors ranging in size from Y%oo to 4» hp in 
all voltage ratings are being used because it has been 
found more economical to drive the component parts of 
the machine separately with these small motors instead 
of trying to couple them mechanically by means of 
shafting and bearings. 

Polarized plugs are employed extensively to con- 
nect the various components. Since many of these 
machines require Underwriter Laboratories’ approval 
the types of connectors satisfactory for this application 
are not too numerous. The most popular is the bayonet 


type plug engaging spring contacts in the receptacle and 


polarization is obtained by the location of the prongs 
with respect to each other. Such connectors have been 
approved for damp as well as dry locations. 
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Coin-Operated Devices: 


AMI, Inc., Chicago, automatic phonographs 

Automatic Canteen Co. of America, Chicago, vending machines 
Coin Machine Industries, Inc., Chicago, trade association 
Edelman Amusement Devices, Detroit, electric games 

General Electric Co., Syracuse, hotel radios 

General Vending Machine Corp., Chicago, bottle vendors 
International Mutoscope Corp., Long Island City, voice recorders 
O. D. Jennings & Co., Chicago, drink dispensers 

Milk-O-Mat Co., New York, milk dispensers 

Personal Music Corp., Newark, N. J., “Piped’’ music 

Radio Corp. of America, Camden, N. J., hotel radios 

Revco, Inc., Deerfield, Mich., ice cream dispensers 

J. P. Seeburg Corp., Chicago, automatic phonographs 

Telecoin Corp., New York, hotel radios 

Tradio, Inc., Asbury Park, N. J., hotel radios 

Trans-Meter Corp., New York 5, ticket vendors 

U. S. Vending ot ado Co., Chicago, vending machine 

Viking Tool & Machine Corp., Belleville 9, N. J., pop-corn vendor 


Components: 


A.B.T. Mfg. Corp., Chicago, slug rejectors, totalizers, money changers, 
“Auto Clerk’’ 

American Time Corp., Springfield, Mass., coin time switches 

Bell Aircraft Corp., Burlington, Vt., automatic coin changers 

Eastern Air Devices, Inc., Brooklyn, motors 

General Electric Co., Schenectady, solenoids, switches, coin time switches 

Guardian Electric Mfg. Co., Chicago, credit accumulators, relays, robot 
cashier, solenoids 

International Register Co., Chicago, coin time switches 

Johnson Fare Box Co., Chicago, automatic coin changers 

Mannin Maxwell & Moore, Inc., Bridgeport, Conn., COs regulators 

Martin Timing Device Co., Springfield, Mass. , coin time switch 

Monarch Tool & Mfg. Co., Cincinnati, coin chutes, runways, magazine 
(credit) switches, wall boxes 

National Acme Co., Cleveland, solenoids 

National Slug Rejectors, Inc., St. Louis, automatic coin changers, slug 
rejectors 

M. H. Rhodes, Inc., Hartford, Conn., coin time switches 

Struthers-Dunn, Inc., Philadelphia, relays 

Veeder-Root, Inc., Hartford, Conn counters 

Welcome Meter Co., East Los Angeles 22, coin time switches 
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ahd one of great importance 


® Corrugated and Solid Fibre As your finished product rolls off the produc- 
Boxes 


6 Wlenaiieeies tion line it represents all of your skill and 


© tse Oreuyfanventtedta knowledge of precision manufacturing. 


® Kraft Paper and Specialties 
Gaylord Balanced Design gives you con- 


Standard % © Ae tainers of ample, dependable strength to effect 


LAGU Vadusrry ‘ : sa: 
Packagery delivery in factory-perfect condition. 


GAYLORD CONTAINER CORPORATION, General Offices: SAINT LOUIS 


New York + Chicago - San.Francisco + Atlanta « New Orleans + Jersey City + Seattle 
Indianapolis + Houston + Los Angeles » Oakland +» Minneapolis + Detroit + Jacksonville 
Columbus « Fort Worth » Tampa «+ Cincinnati « Dallas » Des Moines « Oklahoma City 
Greenville + Portland + St. Louis » San Antonio « Memphis + Kansas City - Bogalusa 
Milwaukee - Chattanooga » Weslaco « New Haven « Appleton « Hickory » Greensboro - Sumter 
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30 KVA 
9900 Volt 
Center tapped 
Single Phase 
Induction 
Heating 
Plate 
Transformer 


The above is a typical example of a 


ae coe Tale coke cola Tele 


ments. We meet the special and un- 
usual needs of electrical manufacturers 
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Our special knowledge is 
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many instruments for 
laboratory, research and 
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WINDING LABORATORIES 


11 ALBERMARLE AVE. TRENTON 3, N. J 


Motor and Control Standards 
Focus of Forum Discussion 
(Continued from page 101) 


. 


average peak current for the F- and G-frame breakers 
was less than for the fuses, but the largest average peak 
current was obtained with the K-frame breaker. 

The best measure of the seriousness of a fault would 
be the total energy delivered to the fault. A rough 
measure of the relative energies involved is the product 
of the average peak amperes and the average duration 
of the fault, shown in Col. 5. This product is over 
twice as great for the fuses as for the F-frame breaker 
and almost twice the product for the G and K-frame 
breakers, 

Commenting on Mr. Herchenroeder’s paper, Mr. 
Rivoira said that it was apparent that a circuit breaker 
is the safest means for this larger branch circuit pro- 
tection. He wondered how electrical manufacturers 
could list fused combination magnetic starters up to and 
including Size 5 (200 hp at 440 volts) especially when 
the starter is supplied from a control relay operated 
at line voltage. He quoted one manufacturer as listing 
in his catalog that a certain fusible combination starter 
when equipped with non-renewable, non-indicating NEC 
fuses, was adequate for installations in motor branch 
circuits where the available symmetrical short circuit 
current at the incoming line of terminals of the starters 
does not exceed 50,000 rms amp, and the short circuit 
is at a point beyond the load terminals of the starters. 

In this case is the starter itself used to limit the short 
circuit current? Mr. Rivoira added, “Why not design a 
circuit breaker with sufficient impedance immediately 
ahead of the contacts to limit the current to approximate- 
ly 15,000 amp even when supplied from an infinite bus ?” 
He suggested that this could be done without materially 
altering the performance characteristics of motors of 
horsepowers normally applied to low voltage circuits 
600 volts or less. This would greatly simplify the 
problem of group protection. 

Mr. Rivoira announced that the Industrial Control 
Section of NEMA has arranged to give the problem 
further study in the hope of recommending a series of 
further tests to determine what should be done. If a 
satisfactory solution is reached, some of the tests will 
have to be repeated and witnessed by the.Underwriters 
Laboratories’ representatives. He also threw out for 
discussion and later comment certain suggested revisions 
of the Machine Tool Electrical Standards. After the 
comments have been received, a further meeting will 
be held with the automotive and the NEMA groups. 
Most of the revisions are minor and tend to clarify the 
meaning of the original text. 


WIRING STATION TYPE MACHINES 


Because station-type milling and boring machines are 
large complicated units that have to be shipped in many 
sections, the wiring systems must be so designed that 
they can be readily reassembled without highly skilled 
help. R. C. Heinmiller, electrical engineer, of the Foote- 
Burt Company, illustrated the wiring systems applied to 
several types of such units. In one station-type machine 
built in the form of a rectangle, the control panel, which 


ELECTRICAL MANUFACTURING 















Exacting manufacture backed by thorough 



















long, trouble-free operation imperative for 
satisfactory product performance. Because 
of this standard of dependability, Lamb 
Electric Motors are being used in more 
and more of America’s finest products. 


THE LAMB ELECTRIC COMPANY 
KENT, OHIO 





Compactly designed motor 
developed for metering pump 
and special instrument service. 









Heavy-duty univer- 
sal motor with in-built 


spur gear reduction. 
ona) 





Base-mounted, ex- 
plosion-proof aircraft 
geared fuel transfer 
pump motor. 


engineering gives Lamb Electric motors the 


! SPECIAL APPLICATION MOTORS 
FRACTIONAL HORSEPOWER 
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Design Engineers Specify 


VALLEY 


Ball Bearing 


Because - 
They offer more flexibility in power planning. 


They are built to meet unusual power loads and high 
temperatures. 


They meet all operating conditions where hazards of 
liquids, chips, etc., dropping into the motor are in- 
volved; as well as splash conditions. 


Being made in '% to 75 
h.._p. sizes, they offer 
wide adaptability. 


VALLEY 
ELECTRIC CORPORATION 
4221 Forest Park Blvd. °* St. Louis 8, Missouri 


STAINLESS 
FITTINGS and VALVES 





All types and sizes carried in stock 


BmIery 


union cross 45° elbow tee 


* 


Adows: 


90° elbow coupling cap bushing 


Send for FREE CATALOG 


This new. 83-page catalog 
helps you select the cor- 
rect size and type of non- 
corrosive fastening device 
for any particular job. In- 
cludes stock sizes, specials 
that can be made, en- 
gineering data, etc. Make 
request on company letter- 
head. 
Write to 


DEPARTMENT EL 


ALLMETAL SCREW PRODUCTS CO., Inc. 


33 Greene Street, New York 13, N. Y. 











is 20 ft long, is mounted within the rectangle and is set 
on a 4 in. deep steel trough or channel. The wires from 
the control panel are run out of the trough in rigid and 
flexible conduit to terminal boxes at each of the sections 
of the machine. When disassembling the machine for 
shipment, the wires to the control are disconnected at the 
terminals and laid in the trough, and the wires at the 
sections are disconnected at the terminal boxes, leaving 
separate harness sections which are bundled with the 
trough conduit. 

On current production machines, the trough is run 
from floor-mounted control panel overhead along one 
side of the machine and at proper intervals conduit is 
run from the trough to the terminal boxes on the sec- 
tions of the machine. The wires are then run in groups 
from the control panel through the trough to the ter- 
minal boxes on the sections. All leads from the motors, 
solenoids, limit switches and push buttons on the sec- 
tion are brought to the corresponding terminal box. 
For shipping, the wires are disconnected in the panel 
and pulled up and laid in the trough. The wires at the 
sections are disconnected at the terminal boxes and the 
flexible conduit and wires tied to the trough, which is 
detached from the control panel and crated. 


USE OF TERMINAL STICKS 


For identification purposes on large bundles of wire, 
a terminal stick is used. This is about '2 in. square with 
a series of holes drilled in it that are the same distance 
apart as the lugs on the terminal blocks. These sticks 
are numbered to correspond to the lug numbers and the 
wires are threaded through the holes before connecting 
to the terminals. For shipping, the wires are discon- 
nected and folded along the stick and wrapped with a 
piece of friction tape. A section of the control panel 
with the terminal sticks in place is shown in Fig. 5. 

The terminal boxes are made with a detachable plate 
on the side that has the knockout hole for the conduit 
and wires. For shipping, the plate is removed from the 
box with the conduit and wires, and is readily reassem- 
bled. A similar method is used on the cabinet for the 
push buttons and pilot lights. 

Electrical controls for multi-purpose machines, in- 
cluding station-type transfer machines, were also de- 
scribed by J. H. Mansfield, chief engineer, Greenlee 
Brothers & Company. He indicated that the electrical 
controls and interlocks on a transfer machine are no 
more complicated than on a single-station machine that 
automatically transfers the work into the fixture, locates 
it, clamps the work, completes the work cycle, unclamps 
and returns the work to the unloading position. The 
basic difference is that there are more of them and they 
are connected in series on a transfer machine. 

In a typical transfer machine for performing 284 oper- 
ations on airplane cylinder heads, consisting of three 
units totaling over 200 ft in length, there are four cir- 
cuits involved. The first controls a solenoid-operated 
hydraulic valve for the transfer bar cylinder which 
moves the work fixture from station to station. At the 
completion of the transfer movement, the second circuit 
is energized. It controls a hydraulic valve admitting oil 
to each of the work positioning and clamping cylinders. 
These in turn operate a limit switch when the work is 
located and clamped. The last station clamped closes the 
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ch SELENIUM RECTIFIERS ARE 
RAPIDLY BECOMING STANDARD 
IN INDUSTRY FOR ALL 
RECTIFIER APPLICATIONS 


The Modern Solution for all Rectifier 
opplications. Selenium Rectifiers are 
ENGINEERED FOR ENGINEERS. Selenium 
Corporation of America meets exacting 
specifications of modern electronic devel- 
opments. Manufacturers of a broad line of 
Selenium Power and Instrument Rectifiers, 
Self generating Photo-Electric cells and 
allied scientific products. Selenium Corpo- 
ration of America’s engineering experience 
can be called upon for the development 
and production of special rectifiers for any 
application. 


SELENIUM CORPORATION OF AMERICA 
Affiliate of ierer: Incorporated 


2160 EAST IMPERIAL HIGHWAY « EL SEGUNDO, CALIFORNIA 
46-F 


JUNE 1947 





last switch in the series, completing the third circuit 
which controls the feed of each of the tool carrying units. 
As each unit reaches the in-end of its stroke, it closes a 
switch completing a series circuit and again at the 
return-end of the stroke it closes another switch. The 
last completes a circuit which operates the clamping 


REDUCERS 


ONE SOURCE... 


Motorized or Motorless 


All motors, brakes, gears and speed 
reducers are built completely by 
Janette . . . there is no divided 
responsibility fortheir design, man- 
ufacture or successful operation. 


A right angle: countershaft reducer is 
advantageous for most installations, Fig. 6—Schematic wiring diagram for selenium cell 
because less space is necessary. The power pack for 7% to 15 hp ratings. 
worm, or combination worm and plan- 
etary gears, used in Janette reducers, cylinder valve and starts the unclamping motion. As 
make one of the most sturdy, compact each fixture unclamps, it closes a switch, the last one 
geer drives available, when power transmitted completing the fourth circuit to a locator light at the 
and ratio of speed reduction are considered. operator’s pulpit which shows the machine is clear and 
If you want either motorized or: motorless ready for the next operation which is initiated by push 
speed reducers that ere attractive in appear- buttons. , 
ance, easy to install and maintain, efficient, Metallic rectifiers are practical for converting alter- 
quiet and reliable, you will find these, | nating to direct current for operating constant or adjust- 
features in Janette machines. 4 able speed motors, according to E. C. Watson and F. L. 
f Reed, engineers in the D-C Engineering, Motor Divi- 
sion of Westinghouse. They described a number of 
adaptations of the drive to machine tools installed at the 
new Buffalo motor plant. For the range of sizes from 
1 to 15 hp, the initial cost is less than that for a motor- 
generator set, efficiency is higher, regulation is essen- 
tially the same, commutation is not adversely affected, 
mounting is not as much of a problem and maintenance 
is simplified, the authors maintained. 
* The power pack uses a selenium cell rectifier, which 
7 1/2HP. | | or sa was selected because it is possible to keep the physical 
# 08 to size and weight smaller than for a copper oxide rectifier 
( . or a m-g set. In many cases the control was reduced to 
f 447 R.P.M. - . the bare essentials, namely, a standard a-c linestarter 
"= . and a field rheostat. 

Six sizes of power packs have been developed, of 1, 
3, 5, 7%, 10 and 15 hp ratings. These are available for 
230 volt d-c output and for any a-c three-phase system 
voltages normally encountered. Units up to 5 hp are of 


TO Be LOAD 


556 W. Monroe St Chicago 6, ILL. 


ELECTRICAL MANUFACTURING 





PROVED 
USEFULNESS 


With a Fund of Available Knowledge 


The proved usefulness of American Magnesium 
is indicated by the fund of available knowl- 
edge shown here. Sent on request, these 
reprints and books will bring you up to date 
on design data and shop practices. 

FOR DESIGNERS, this literature will help 
apply the lightness-with-strength of mag- 
nesium (35% lighter than aluminum, 75% 
lighter than steel) in practical ways. 

FOR PRODUCTION MEN, it offers authori- 
tative shop practice information that will be 
invaluable in machining, welding, drawing 
and forming magnesium alloys as well as in 
making best use of magnesium castings and 
forgings. 

Write for the data you need today. And 
remember that American Magnesium gives 
you the advantage of the 60 years’ light metal 
experience of Aluminum Company of America 
to help apply it profitably in those places 
where magnesium should be used. Aluminum 
Company of America, sales agent for Ameri- 
can Magnesium Products, 1715 Gulf Building, 
Pittsburgh 19, Pennsylvania. 
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Attention: Manufacturers of 


Small Appliances— 


Do you have immediate need for 


- ASBESTOS OR GLASS 
INSULATED LEADWIRE? 


- HEATING ELEMENTS? 
- HEATING UNITS? 


Write us regarding your requirements. We are expe- 
rienced manufacturers of these items and solicit your 
inquiries. 


THE LEWIS ENGINEERING CO. 


WIRE DIVISION 
NAUGATUCK, CONNECTICUT 





4. WAYS TO END ALL CORD 
AND CABLE SERVICE FAILURES l 
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CHIPS TR 


STRAIN RELIEFS 


interruptions due to cable and 
cord connection failures are elim- 
inated because they anchor the 
cord to the product at the point 
of strain. GRIPMASTER Strain 
Reliefs can withstand pulls up to 
100 ibs., and are acceptable to 
Underwriters Laboratories. Ail 
types Reg. U. S. Pat. Off. 


CLICK-ON TYPE 


INSULATED TYPE é 4 ; FOR 


WIRE BINDING => y ) SAMPLES 
io ef cord ends,’ these f AND 

ng © s, these Se 

specially-treated rubber ) LITERATURE 
tubes are available in five TODAY! 
sizes to fit wires to .790 


GEORGE WALKER COMPANY 


118 AMSTERDAM AVE., PASSAIC, NEW JERSEY 


the self-cooled type, and consist of an autotransformer 
and a rectifier assembly. The cabinet is made with pro- 
tected openings that permit circulation of cooling air by 
natural convection. In the larger sizes, the rectifier cells 
are air cooled by a self-contained fan that is driven by a 
fractional horsepower a-c motor. A protective thermal 
relay opens the circuit if the fan does not operate. Fig. 
6 shows the schematic diagram of this unit. 

Although the conventional d-c control can be sup- 
plied, it is possible on the 1 to 7%4-hp sizes to dispense 
entirely with the d-c control and retain only the field 


RHEOSTAT SHUNT FIELD 


Fig. 7—Simplified control for use with motor on selenium 
rectifier supply, incorporating dynamic braking. 


rheostat. A simple safety switch or magnetic breaker 
can be installed in the a-c line as it is possible to line- 
start the motor through the rectifier even when the shunt 
field rheostat is set to give a speed of four times the base 
or full-field speed. Where dynamic braking or reversing 
is required, a similar simplification is possible: The flut- 
tering relay on the shunt field, the starting resistance 
and all the relays and contactors associated with the 
starting resistance can be omitted (See Fig. 7). 

From about 40 per cent load to full load the power 
factor is 95 per cent or better. The efficiency of the rec- 
tifier pack alone is 80 per cent for the self-cooled and 72 
per cent for the fan-cooled unit. The losses of the fan 
and the higher load per cell, resulting in more losses per 
unit, account for the difference. For a motor-generator 
set, the maximum power factor is approximately 85 per 
cent and the overall efficiency will not exceed 60 per 
cent in the 1 to 15 hp ratings. The voltage regulation 
of the fan-cooled unit is slightly higher than the self- 
cooled unit, because the rectifier cells of the latter are 
worked at a higher load. 

When operated from the rectifier, the motor speed 
regulation also is essentially the same as for a standard 
m-g set drive. The reason is that the voltage is applied 
to the armature and the field. with the result that higher 
armature voltage tending to cause a higher speed is par- 
tially compensated by an increase in field strength. 

The voltage supplied from the rectifier pulsates at a 
frequency six times the supply. The magnitude of the 
ripple is approximately 434 per cent, but tests and shop 
experience prove that commutation is not adversely 
affected by the pulsations. On the motors that were 
line-started from the rectifier, the 714-hp and smaller, 
there was a noticeable sparking at the brushes, but many 
rapidly repeated starts did not cause any burning of the 
commutator bars, even when the motor was line-started 
at weak field. 

The initial cost of the rectifier power pack is not yet 
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Here’s a 10-tooth, 1” pitch, 
314” diameter sprocket that is 
saving money for a customer of 
ours. How? Because it is ready 
for use, without any machining 
necessary on his part. 

The complete job is done 
on special heavy presses—by 
means of heavy coining or 
cold forging to taper the teeth 
and indent the circular grooves, and by shav- 
ing both the center hole and teeth. 
Major diameter and root diameter are 
held to a tolerance of .010” working in 
.162” half hard cold rolled ,steel. Gear 
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ALLOY STEELS AND OTHER METALS COLD FASHIONED SINCE 1883 


606 BARBER AVENUE, WORCESTER 6, MASS. 


We have “nothing up our sleeve” except Stamping Skill! 


(Witness this sprocket... made entirely on Presses) 


blanks are quite generally press produced, but 
the production of a sprocket with formed 
teeth to finished dimensions is unusual. 

Many presses and much experience is the an- 
swer to cost-saving production of this type, 
working under reasonably liberal tolerances. 
Perhaps you have a part that can profit by the 
Presteel touch? Let us know about it—we can 
speed production for you and cut your costs 
with modern manufacturing techniques. 





Representatives in Alexandria, Virginia, Buffalo, Canton, Ohio, Chicago, Denver, Detroit, Fort Worth, Indianapolis, Los Angeles, New York, Philadelphia, Syracuse, Toronte 









Git PROMPT DELIVERY OF 


TRANSFORMERS 


Prompt delivery of quantity purchases. 
Special STACO designs by specialists 
for: 


Line voltage correction 
Voltage step-up or step-down 
Auto-transformers 
Variabie voltage 
Low voltage control 
High voltage 
Write, wire or phone for descriptive 
bulletins. 
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ELECTRICAL PRODUCTS CO. 
401 Linden Avenue Dayton 3, Ohio 
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Line voltage cor- 
rection transformers 
from % K.V.A. to 
6 K.V.A. 


Auto-transformers and 
step-up and step-down 
transformers from 15 
V.A. to 1 K.V.A, 


Control transformers of 
almost any design 
available. 


“Switch 


THE LITTLE GIANT OF THE 
ELECTRICAL INDUSTRY 


Modern designing calls for compactness; 
that means Q-Switch in the specifica- 


tions! 
controls, 


Electrical’ appliances, 


industrial 


communication equipment — 


these are only a few of many industries 
served ideally by this mighty midget 


— Q-Switch. 


The dime-size switch with the 


BIG-DOLLAR value! 


Q-Switch fills the need for big 
performance in a small space... 
has high current-carrying capac- 
ity ... gives rugged perform- 
ance and long life at low cost. 


ACTUAL SIZE 


Send for illustrated folder — Q-2 


BY ke!) eee 
CANTON, MASS. 


firmly established. The price of a motor-generator set 
varies approximately as the square root of the kilowatt 
rating, while the price of a rectifier varies almost directly. 
Hence, on small sizes the rectifier drive will have a price 
advantage that it will lose on the larger ratings. The 
power pack is smaller than an m-g set and its location is 
not critical. Except for the fan in the forced cooled unit, 
there are no moving parts. 


Patent Trends 
and Proposed Remedies 
(Continued from page 82) 


Acts, appointed in April, 1944, made its second interim 
report* in 1946. That committee came to the conclusion 
that the principal reform necessary in the trial of patent 
actions in Great Britain is that they should come before 
a judge appointed, as at present, from members of the 
bar, but also possessing sufficient technical or scientific 
qualifications to enable him to grasp the broad technical 
principles of such cases without extensive preliminary 
explanation or instruction. It recommends also that a 
scientific assistant should sit on all occasions with the 
special judge to try patent actions unless the judge, after 
hearing the parties, decides that such assistance is 
unnecessary. 

The proposal that patents should expire twenty years 
after filing date or seventeen years after issue date, 
whichever date is earlier has been approved by numer- 
ous patent lawyers. This proposal is designed to over- 
come the evil of long pendency of applications in the 
patent office by encouraging patent applicants to prose- 
cute their applications as rapidly as possible instead of 
employing dilatory tactics. Such long pendency of pat- 
ent applications acts as a deterrent to manufacturers 
fearing the issuance of an adverse patent long after they 
have begun the manufacture of a device. Another pro- 
posal made by a former representative of a large elec- 
trical manufacturer is to throw all pending patent appli- 
cations open to public inspection and to print the speci- 
fications three years after the filing date. This would 
enable manufacturers to locate adverse applications 
before they had gone too far with development, engi- 
neering and commercialization of a new product. 

Commissioner Ooms has recommended that patent 
applications be published after the passage of a sufficient 
interval to secure the inventor against piracy. His object 
is to solicit the presentation to the patent office of any 
anticipation which may have escaped the patent office. 

Congress has also discussed proposals for the gov- 
ernment to promote science and development directly 
and not merely by the incentive afforded inventors by 
patents. 

A national science foundation would be established 
by the Kilgore-Magnuson bill, S. 1850, passed by the 
Senate of the 79th Congress. The Mills bill, H. R. 6448, 
was introduced for a similar purpose in the House of 
Representatives. Under neither bill would the founda- 
tion have any authority or responsibility with respect to 
the control and utilization of atomic energy. One of the 
primary distinctions between the Mills bill and the Kil- 
gore-Magnuson ill is in the way the foundation is 


* Board of Trade. Patents and Designs Acts. Second Interim Report 
of the Departmental Committee (Cmd. 6789) Pp. 38 (London: H. M. 
Stationery Office, 1946). 
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This heavy duty toaster is used in restaurants, hotels 
and hospitals that need a lot of toast and need it 
quickly Capacity over 250 slices of toast per hour. 
It is designed for years of heavy duty use without 
attention or adjustment. 

That is why AlSiMag custom made technical ce- 
ramic insulators are used. These AlSiMag insulators 
have so great a plus factor both in dielectric proper- 
ties and in mechanical strength that insulator troubles 
are virtually impossible AlSiMag insulators are per- 
manently rigid, cannot char Custom made for the 
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TOASTER 


job, uniform in dimension, they help speed assembly. 

Every good electrical appliance can use AlSiMag 
custom made technical ceramics to advantage. Many 
appliances use AlSiMag insulation which exceeds 
minimum requirements by several hundred percent. 
This extra safety factor has great appeal to dealers 
and utilities who do not want to be bothered with 
service calls. In some instances, custom made AISi- 
Mag components have saved their entire cost by 
simplifying and speeding assemblies. Our engineers 
will be glad to collaborate on your designs 
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RETAINING RINGS 
Cut Coste 4ogatul 


These little IRC con- 

trols, no bigger ‘round than a 

nickel, save space in hearing aids, 

pocket radio receivers and miniature 
instruments and meters. 


Alert designing of these very efficient little Fin- 
gertip Volume and Tone Controls cut costs both 
in material and assembly. And on other IRC Con- 
trols our retaining rings are saving money for 
IRC as well as for their customers. 


National rings are being used on hundreds of im- 
proved products and machines; on heavy duty 
engines; on great drill presses; on hand trucks; 
on clothes dryers; and on other products skillfully 
redesigned by smart engineers. 


Keen manufacturers are eliminating the old prac- 
tice of cutting down shafts to make shoulders, 
because it’s a needless waste. Instead, they are 
grooving shafts and housings for application of 
these efficient yet inexpensive artificial shoulders. 


Write today for retaining ring folders. 


THE NATIONAL LOCK WASHER COMPANY 
NEWARK 5, N. J. MILWAUKEE 2, WISCONSIN 
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organized. The Kilgore-Magnuson proposal would pro- 
vide an administrator having full authority and merely 
advised by a part-time board, whereas the Mills bill 
would subject the director to the control of the board. A 
division of social sciences would be provided by the Kil- 
gore-Magnuson bill but not by the Mills bill. The Mills 
bill also goes less into detail in the matter of handling 
inventions and patents arising from research sponsored 
by the foundation. 

The proposed federal agency is unique in that it is to 
be not an operating organization but an instrument for 
expending public funds primarily in non-government 
agencies. The objection has been made that unless fed- 
eral aid in money to colleges and universities is on a 
fixed basis and not through selection of an individual 
government official, scientific research will not be free 
and independent. 

The purpose of the bills is to promote basic research 
rather than practical applications, which are the primary 
concern of industrial laboratories. Nevertheless, pat- 
entable inventions are to be expected in the course of 
research sponsored by the foundation. Under the Mills 
bill, inventions produced in the course of basic scientific 
research or development completely financed by the 
foundation would be freely dedicated to the public. In 
case of developments financed by the foundation, but to 
which a contractor contributes substantially through 
past or current research or development activities 
financed by it, the United States would obtain an irrev- 
ocable, non-exclusive, royalty-free license for govern 
mental purposes under any inventions produced. 

Since the result of these provisions is not altogether 
clear, federal agencies may demand such broad licenses 
that cooperation in federally financed research and 
development will become unattractive to manufacturers 
and designers. 


ATOMIC ENERGY ACT EFFECTS 


Research in nuclear physics supported by the founda 
tion will be subject to the controls established by the 
Atomic Energy Act of 1946. This act aims both at fos 
tering private research and continuing conduct of re 
search and development by the government in the field 
of atomic energy and nuclear fission. It forbids the 
production of fissionable material or the ownership of 
facilities for such production, except to a limited extent 
under strict government control merely for researc! 
purposes. 

Section 11 of the Atomic Energy Act of 1946 repre 
sents a departure from our traditional patent policy in 
that this law forbids the patenting of inventions “useful 
solely in the production of fissionable material.”’ It also 
forbids patents “useful solely in the utilization of atomic 
energy for a military weapon.” In addition, the act ex 
tinguishes patent rights to the extent that an invention 
of general utility is used in the production of fissionable 
material. 

This might affect electrical inventions. If any of these 
were of use directly or indirectly in the production of 
fissionable material, the Atomic Energy Commission 
could compel the granting of licenses under the inven 
tion to the extent necessary for licensees of the com 
mission to produce or use fissionable material. Com 
missioner of Patents Ooms, in connection with science 
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MORE THAN 50 GRADES OF G-E TEXTOLITE LAMINATED PLASTICS ARE AVAILABLE 
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ne G-E Textolite grade No. 2029 was developed to 
“a IN FIVE FORMS h - a 
“ meet the above specifications. But it is just one of the many 
high-quality grades available—there are over fifty, and like 
SHEETS, TUBES, AND RODS the alloys of metals, each has a special combination of 
—These standard shapes properties. This variety of grades is your assurance that the 
are available in thousands . : : : : 
i ch duis, Gatedin eae one specified for your application will do the job. For to 
facturing methods facilitate be successful in any application a laminated plastics must 
the quick deliveries. have the correct properties . . . with Textolite you get a 
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ful acaaie:, GET THE COMPLETE STORY! cating instructions and detailed in- 
Je Send for the new bulletin G-E TEX- formation about the five forms of 
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mi LOW-PRESSURE MOLDED which lists grades, properties, fabri- below for your free copy. 
ex PARTS — Extremely large ——— ee a a ee a ee ee SF a ee ee ee 
ion and irregular Textolite s | 
ble shapes are custom molded PLASTICS DIVISION (AD-6), CHEMICAL DEPARTMENT 
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Enjoy “next door convenience 
with all your suppliers 


It doesn’t matter where the supplies and _re- 
placement parts you need are located. They can 
be delivered to you in hours when you specify 
Air Express. Air Express gives you same-day 
delivery between many towns and cities. Even 
overnight coast-to-coast shipments are now 
routine. 

Air Express is a better value than ever at 
today’s low rates. Planes are bigger and faster 
and schedules more frequent. So, serve your 
customers better, and keep profits high, too! 
Use the speed of Air Express regularly. 


opecity Air Express-its Good Business 


* Low rates include special pick-up and delivery in principal 
U. S. towns and cities. ®Moves on all flights of all 
Scheduled Airlines. 

e Air-rail between 22,000 off-airline offices. 

¢ Direct air service to and from scores of foreign countries. 


Just phone your local Air Express Division, Railway 
Express Agency, for fast shipping action . . . Write today 
for Schedule of Domestic and International Rates. Address 
Air Express, 230 Park Avenue, New York 17. Or ask for it 
at any Airline or Railway Express Office. Air Express 
Division, Railway Express Agency, representing the Airlines 
of the United States. 







GETS THERE F1RST—— 


Rates are low 


For example: to Air Express a 22- 
Ib. shipment 1100 miles costs only 
$7.43. 10-lbs. for $3.58. Other 
weights—any distance—similarly 
inexpensive. 


















































foundation bills, made the suggestion that there is really 
no need for patenting inventions resulting from the 
activities of a government science foundation or research 
laboratory. He asserted that in this case there was no 
need for the incentive feature of a patent system. Ac- 
cording to Commissioner Ooms, inventions and devel- 
opments growing out of research sponsored by the gov- 
ernment should be published promptly in order to dis- 
seminate the information in a form which would guar- 
antee everyone freedom of access thereto. 





Automatic Armature Winding 


in Less Than One Minute 


(Continued from page 114) 





so as not to scratch the wire coating. The fiber block is 
mounted in such a way as to provide a floating action 
through linkages and spring pressure. 

In order to prevent the wire from twisting and 
breaking at the end of each longitudinal stroke of the 
armature supporting shaft, the entire reel and wire 
finger feed assembly is turned one-half turn by means 
of beveled gears. This rotation is intermittent but is 
always in the same direction. Provision is also made for 
moving the feed fingers in and out radially at the end 
of each stroke. This is accomplished by means of a 
drum cam follower, the motion of which is transmitted 
to a series of bell cranks which reciprocate the feed 
fingers to prevent the wires from hooking on to the ends 
of the armature slots. 


NEW DISTRIBUTED WINDINGS 


Often it is desirable to have the electric motor frame 
more compact than usual. This objective in turn limits 
the length of the armature core and requires that the 
projections or ends of the armature coils be snugly 
seated and free of build-up due to overlapping. This 
build-up of the coil ends may be kept at a minimum by 
using a method of distributed winding whereby instead 
of winding coils between two slots diametrically opposite 
each other, the winding on the opposite side is spread 
over three slots thus producing a V-shaped pattern at 
ach end. The open spaces of the V permit wires of 
adjacent windings to press downwardly into the open 
spaces, thus forming a very compact end structure and 
one that will resist the tendency of the wires to “breathe” 
or expand under the influence of centrifugal force. This 
action is effected through modifications in the one-way 
clutch and roll-over mechanism by the introduction of 
special cams. 

Time for a major changeover is two to three hours. 
For different rotor diameters, the feed fingers must be 
changed, as the noses are of different length for varying 
diameters. Changes in wire specifications obviously in- 
volve changing reels. Where two or three armature 
styles must be run through at weekly intervals, if 
would be feasible to provide separate heads, whicl 
could be interchanged as units in a few minutes. These 
heads would comprise loaded reels, brakes, feed fingers 
and linkages set up for one armature. 

- The equipment described above is manufactured by 
the Cleveland Electrical Equipment Company, 1245 
Overlook Road, Cleveland 7, Ohio. 
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THESE STANDARD PARTS, making up the 
Unimax Design Kit, combine to fit most needs 
for precision switches . . . giving the designer 
and the model maker an immediate answer 
to the question, ‘‘What switch is best?” 


Q) Unimax Basic Switches (2) — Type MX-1 
Q@) Adaptaplate — Style J 
@) Adaptaplate — Style W 


® Adaptaplate — Style L (2 furnished — special 
long leaf suitable for bending to desired shape) 


@) Screws (12) for attaching Adaptaplates 


@) Unimax Switch, Type MXT-1, with direct- 
acting, hinge-arm Adaptaplate 


‘O) Spring leaf to fit Style T Adaptaplate 
(®) Leaf and roller to fit Style T Adaptaplate 
@ Roller assembly to fit Styles L & T Adaptaplate 


‘O) Rivets (12) for attaching parts 7, 8, and 9 to 
Style T Adaptaplate 


This adaptable kit will fill many needs in 
drafting room, model shop, and maintenance 


department. 


UNIMAX SWITCH 2 


THE UNIMAX DESIGN KIT 


TO SPEED YOUR PRECISION SWITCH APPLICATIONS 





For the designer. . 
switch styles to suit any need, placing at his fingertips 
means for ready trial of diversified switch structures 
in determining applicability as to size, shape, 
mounting, and method of actuating. 


. this kit simplifies choice of 


For the model maker . . . the kit provides a handy 
stock of standard components, ready for assembly in 
prototypes, and flexible enough to satisfy most in- 
stallation and performance requirements. 


You can be certain . .. that succeeding units for 
mass production use will embody the same operating 
characteristics as the prototype. The unique uni- 
formity of Unimax assures this dependability. 


Order your Unimax Design Kits now . . . and see 
how well they implement your selection and use of 
precision switches. The complete kit, as illustrated, 
costs only $2.75, and shipment is prompt. The 
coupon is for your convenience. 







A SUBSIDIARY OF THE W. L. MAXSON CORPORATION 
460 WEST 34th ST., N.Y.1, N.Y. 












Clarostat telephone type relay. 
Great flexibility because of large 
variety of contact arrangements. 
Long life—many millions of 
operations. High sensitivity. Coil 
values up to 11,300 ohms. Avail- 
able in long and short types. 


Clarostat sensitive relay. High- 
permeability nic’el alloy. or- 
mally adjusted to 14 milliwatts 
D.C. sensitivity, can be increased 
to 3 mullwatts. Coils up to 
30,000 ohms. A.C. sensitivity of 
-35 VA at 60 cycles, or 0.5 VA 
at 25 cycles. Power factor of 
-4 and .25, respectively. Chat- 
terless operation — suitable for 
high-speed keying. 


% Here’s NEWS! Claro- 
stat, long a favorite sup- 
plier of resistors, controls 
and resistance devices, 
also designs, develops and 


builds RELAYS! 


Clarostat has an engineer- 
ing staff of relay special- 
ists second to none. These 
men have many years of 
experience in relay prob- 
lems and solutions. They 
have built and supplied 
tens of thousands of re- 
lays of all types now found 
in the finest assemblies. 
Likewise midget synchro- 
nous motors for clocks and 
time switches. There- 
ee 


Let Clarostat Solve Your 

Relay Problems, too! Sub- 
mit your problems 
and requirements. 
Literature on request. 


Clarostat ceramic relay featuring 
non-hygroscopic low power factor 
steatite insulation of 5000 v. to 
round. Required input 2 watts 
.C. or 4 VA A.C. Contacts 
good for 10 amperes. Coils up 
to 10,000 ohms. 


od LY 


Inc. - 285-7 N. 6th St., Brooklyn, N.Y 


New Inductor Motor Has Low Speed, 
Self-Start and High Torque 


(Continued from page 120) 


tions to give speeds of one, two, and four rpm with cor- 
responding torque of 48, 24, and 12 oz-in. 

The smaller unit, as can be seen in Fig. 7, has a 
slightly different mechanical structure than the larger 
unit. Instead of stacks of laminations, only four simi- 
larly formed punchings are employed to make up the 
tooth structure of the stator. Each punching has teeth 
uniformly spaced and formed in toward the bore of the 
stator. The punchings are arranged so that adjacent 
pairs are back to back at the center and the entire 
assembly molded into a plastics spool, with all teeth in 
axial alignment. The double spool carries the two 
windings and the steel shell serves to complete the 
magnetic circuit of the stator. 

The rotor also has four punchings arranged in two 
pairs with the teeth formed outwardly, each having the 
same number of teeth as the stator, and having the 
alnico magnet placed on the shaft between the pairs of 
punchings. The teeth in each pair of rotor punchings 
have an angular displacement of 180 deg and each pair 
is displaced from the other by 90 electrical deg. With 
the proper phase split between the two stator coils, the 
rotor advances through the torsional effects of the four 
stator stampings upon the rotor teeth in sequential 
order because of the mechanical arrangement of the 
teeth and the quarter-phase relation of the stator teeth. 
While the design embodies an entirely different mechan- 
ical arrangement in the fundamental parts, the principle 
of operation is still quite similar to that of the larger 
unit. 

No other type of motor has quite as many inherent 
and unique characteristics, and consequently it has a 
large variety of applications where its use would be quite 
valuable. These characteristics may be listed as: syn- 
chronous speed ; low rotor inertia ; quick starting ; quick 
stopping ; constant input—running, stalled, or reversing ; 
electrically reversible; mechanically reversible ; capable 
of being jogged along through small angular displace- 
ments on d-c impulses ; slow speed ; low input and large 
torque. 

It has already been applied to such applications as 
industrial timers; controllers for sequenced operations ; 
motor-operated valves (remote or automatically con- 
trolled) ; beacons; traffic signal timers; laboratory in- 
struments; remote operation of selector switches; wire 
photo drive; recording devices; power rheostats. Be- 
sides these, there are still numerous other applications, 
still in the experimental stage, and others still possible 
because of the many versatile characteristics of this 
interesting little motor. 


ASTM Plans 50th Annual Meeting 

Over 150 technical papers and reports on materials are 
scheduled for presentation at the 50th Annual Meeting of 
the American Society for Testing Materials to be held at 
Chalfonte-Haddon Hall, Atlantic City, N. J., June 16-20, in 
clusive. There will be 20 formal technical sessions plus some 
250 meetings of technical committees. The Edgar Marburg 
Lecture will be presented by Professor W. C. Voss of Massa- 
chusetts Institute of Technology on “Engineering Laminates.” 
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Truare Beveled Ring takes up end-play, = 
eliminates shims, saves 20 minutes’ assembly time 


TACHOMETER. GENERATOR — Kolisman Instrument Division, the 
Square D Company—showing Waldes Truarc Beveled Retaining Ring. 





When installed in a groove with a correspond- One Waldes Truare Beveled Retaining 
ing bevel, the tapered edge of the Beveled ring 


acts like a wedge and rigidly bridges end-play. Ring gives Five big advantages: 
End-play can also be taken up resiliently by 
®@ Secures the cover with its connect- 


another type Truarc ring—the Bowed. tg) parte: te the hoceltg -dapuinet 


Wherever you use machined shoulders, nuts, strong pressure, heavy vibration 
bolts, snap rings, cotter pins—there’s a Truarc ® Absorbs accumulated tolerances up 
ring that does a better job of holding parts to- to .010 (ring diameter is 1.9375) 
gether. All Truarc rings are precision engi- @ Eliminates shims, saves material 
neered, easy to assemble and dis-assemble, and weight 
always circular to give a never-failing grip. They @ Saves 20 minutes’ assembly time 
can be used over and over again. ® Simplifies field maintenance by 
facilitating quick dis-assembly, re- 
See what can be done for your product: send a assembly 


drawing to Wualdes Truarc Technical Service En- 
gineers for individual attention without obligation. 











*Mail this coupon today for your copy of 
“‘New Development in Retaining Rings” 
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Waldes Kohinoor, Inc., 47-10 Austel Place 17P 
Long Island City 1, N. Y. 


Please send booklet, “New Development In Retaining 


»@/ WALDES 


| =: TRUARC 


Titieeennnsemepiliniemienet 


Reg. U. S. Pat. Off. A ee ee 
. a RETAINING RINGS =o {_ **~*A¢#.—___—_. 
) ; WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK City ——__________Zone —___State_——________ 
Canadian Distrib.: Controlite Engineering & Sales Ltd., 20 Bloor Street W., Toronto 5 ee ee 


WALDES TRUARC RETAINING RINGS ARE PROTECTED BY U. S. PATS. 2,302,046; 2,026,454; 2,416,652 AND OTHER PATS. PEND. 
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ng Trouble- 
Proof Service 
Assured with 


Zenith Magnetic 
Switches for 


ZENITH Magnetic Contactors, 30 to 300 
amp., AC, 1, 2, 3 pole, 30 to 200 amp., 1, 2 
pole. Electrically held. For use with Time 
Switches, Flashers, Bombarders, etc. Will not 
overheat in continuous 24-hr. duty. Send for 
complete Catalog. 


ZENITH ELECTRIC CO. 


152 W. Walton Street 
Chicago 10, Illinois 


Even in today’s market there are still 
chances to buy bell ringing trans- 
formers at almost your own price. 
But if you're interested in perform- | 
ance, sturdy design and good, honest | 
construction, then this Acme Bell | 
Ringing transformer will appeal to | 
your sense of value. The Acme Elec- 
tric series of Bell Ringing, Chime and 
Signalling transformers were de- 
signed with the intention that under 
normal circumstances of service they 
would last forever. If that’s the kind 
of transformers you're looking for 
v write 


ACME ELECTRIC CORPORATION 
35 WATER STREET. «+ + + CUBA,N.Y. 


Is Certification of Electrical 
Equipment Coming? 
(Continued from page 110) 


consumer goods in general reached the stage where 
action in the dominion parliament became desirable, an 
act was set up on the statute books providing for the 
establishment of a national label or insignium which 
would be known as the “Canada Standard,” the exclu- 
sive property of the dominion government. This project 
has recently been revived and a division for its admin- 
istration has been set up in the dominion Department 
of Trade and Commerce. The designation “Canada 
Standard” may be applied by a manufacturer, dealer 
or even a purchaser, to any commodity conforming to 
specifications. Because of the availability of specifica- 
tions for electrical equipment, such items may be among 
the first to be considered for designation in this way. 


CERTIFICATION BY LABORATORIES 


The oldest continuing procedure of public certification 
in the electrical field is that of porcelain-enameled indus- 
trial-type reflectors under auspices of the RLM Stand- 
ards Institute, an manufacturers. 
Beginning in 1919, leading manufacturers in this field, 
through independent laboratory tests and certification 
of conformity with specifications, have given assurance 
to purchasers concerning the quality of their products. 
More recently, manufacturers of fluorescent lighting 
equipment for commercial uses have instituted equiva- 
lent procedures. Currently, manufacturers of residence 
lighting equipment are organizing for a like purpose. 
Beginning before the recent war, leading manufacturers 
of ballasts and starters for fluorescent lamps adopted a 
specification-test-certification procedure to afford to pur 
chasers an assurance that their equipment meets recog- 
nized standards. A great majority of these products are 
now being sold with a certification label of an inde- 
pendent laboratory. 

An outstanding example of successful public certifica- 
tion in the electrical field is found in the case of portable 
lamps. This was initiated through the preparation of 
sound engineering specifications of quality and perform- 
ance set up by the Illuminating Engineering Society a 
few years before the recent war. This marked a true 
improvement in lighting for desks and tables in homes, 
study rooms and elsewhere. Testing of the products 
was instituted and Electrical Testing Laboratories in 
this country and The Hydro-Electric Power Commis- 
sion in Canada certified products that were found to 
conform with these specifications. From this start the 
procedure was expanded to include a great variety of 
portable lamps for various purposes. A distinctive tag 
was affixed to each lamp carrying a statement of certifi- 
cation and showing the sponsorship. During a six-year 
period, more than five million lamps bearing this tag 
were made, certified and sold. As a postwar develop- 
ment, a group of manufacturers designating themselves 
the Certified Lamp Makers have taken over this enter- 
prise, providing their own specifications, but following 
substantially the same procedure. New designs of 
certified portable lamps will be placed on the market 
during 1947, 


Why electrical appliances should come to be among 


organization of 
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PHOSPHOR SRONLE 


FOR SUPERIOR SPRING PROPERTIES 


qe © 


In many instances a product is no better than the tiny 
spring parts which it contains. When the spring tires 
or breaks after repeated use, it generally puts im- 
portant equipment out of commission. Spring de- 
vices, therefore, not only should be made from the 
correct metal but also must be properly designed. 
Bridgeport’s phosphor bronze, improved through 
better processing methods, is bringing long life and 
dependability to hundreds of such products as 
switches, contacts, relays, variable condensers and 
resistances, radio parts, automatic controls as well as 


to such mechanical parts as diaphragms and bellows. 
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Typical electrical parts made from Bridgeport’s 
Improved Phospbor Bronze. 


Frequently the performance and reliability of 
products can be improved substantially through the 
more generous use of phosphor bronze. Contact the 
nearest Bridgeport office for suggestions and assist- 
ance from our Laboratory and Technical Service 


Department. 


ads: BRIDGEPORT BRASS CCMPANY 
co, BRIDGEPORT 2, CONN. « Established 1865 


Mills at Bridgeport, Conn. and Indianapolis, Ind. 
In Canada—Noranda Copper and Brass Limited, Montreal 


BRASS - COPPER - BRONZE - DURONZE - SILICON BRONZE 
ALUMINUM BRONZE - CUPRO NICKEL ~- NICKEL SILVER 
Rod + Strip + Wire + Tubing 


tg * 


Dia —A& PRODUCT OF 


MOGfor t . 
BRIDGEPORT BRASS 
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WANT 100 OR 100,000 FABRICATED 
ELECTRICAL INSULATING PARTS? 


Our die shop and other facilities are geared 
so that we can make temporary tools or 
hand samples in a short time. 


WANT A SOURCE OF SUPPLY THAT 
CAN SATISFY ALL YOUR 
INSULATING NEEDS? 


Our complete line of electrical insulating 
materials includes natural mica, built-up 
mica, laminated phenolics, varnished cam- 
bries, cotton tapes, etc. 


WANT TO GET GOODS IN A HURRY 
AND THEREBY CARRY 
LESS INVENTORY? 


Over a period of 108 years we have gained 
a reputation of servicing orders promptly. 
Our large battery of punch presses gives 
us good flexibility in processing orders and 
our steady accounts are able to carry less 
inventory. 


WANT DESIGN ADVICE? 


Our years of making intricate dies ani 
field experience with them has given us a 
good knowledge of design limitations which 
we can pass on to you. 


ARE YOU AN APPLIANCE, MOTOR, 
INDUSTRIAL HEATING OR 
ELECTRICAL PARTS 
MANUFACTURER? 


If so, we suggest you review your present 
insulating parts and send us an inquiry. 


HuseLiberty MicaCo. 


ESTABLISHED 1839 


171 Camden Street, Boston 18, Mass. 


the first items to be considered in a comprehensive 
certification and labeling plan in the United States 
when there would seem to be so many other kinds of 
commodities purchased by ultimate consumers with so 
much greater need for such certification, is a question 
difficult to answer. It may be, at least in part, because 
the qualities of electrical equipment are more difficult 
to evaluate than are the qualities of other products 
purchased by the public. The subject is complex and 
should be handled in a more comprehensive historical 
record of these developments. 


The interest in domestic electrical equipment is out 
of proportion to the amount of money spent for it by 
the consumer. For instance, those retail stores of the 
country, classified as handling furniture and house- 
furnishings, did twice as much business all through 
1946, in dollars, as those classified as selling household 
appliances and radio sets. In spite of indications of 
this kind, there is no organization of manufacturers 
of furniture or furnishings active in the promotion of 
safety or other standardization work on its products 
and none is a member of the American Standards 
Association. Obviously, it cannot be dollar cost which 
brings about the current interest in standards for do- 
mestic electrical equipment. 


SAFETY ALREADY UNDER CONTROL 


Certainly it is not consideration of safety in the use 
of electrical equipment. The National Electrical Code, 
an American Standard, and the listing of Underwriters’ 
Laboratories, Inc., cover the safety field and are both 
subject to further development and change if need be- 
comes evident. The occasional accident associated with 
electrical equipment lacks statistical significance in 
comparison with the thirty or forty thousand deaths 
from automobiles each year, particularly when one 
compares the mechanisms for promoting safety which 
are active and available in the two fields. 

A clue may be found in the concurrent growth of 
interest in home economics, the great hydro-electric 
developments of the Tennessee Valley Authority and 
elsewhere, the wide-spread extensions of electric service 
under the Rural Electrification Administration, and a 
vastly increased paternalism on the part of certain 
government agencies in recent years vis-a-vis lower- 
income groups of our citizens. This requires a little 
discussion. 

It was in the late ’20s that consumer skepticism be- 
came vocal. There were agitators, books, articles, 
speeches and programs directing criticism against tra- 
ditional methods of distribution. As one means of off- 
setting these detractions, manufacturers began employ- 
ing professional home economists, in some cases to 
work with sales departments but in many others to 
cooperate as well with engineers and designers. Insti- 
tutes, testing kitchens and research into consumer 
problems became recognized techniques. The electric 
utilities employed home economists also and some of 
these women became leaders in their new profession. 
The American Association of University Women, with 
a long and dignified record, and the American Home 
Economics Association, younger and less conservative 
but with perfect propriety, began interesting themselves 
in problems of the domestic consumer as a purchaser 
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PREFERRED WHERE PERFORMANCE COUNTS 


If Direct Current Meters are component parts of the products or 
equipment you make . . . and you want to improve your products’ 
operating efficiency and lower manufacturing costs . . . USG Di- 
rect Current Moving Vane Meters are the answer. 

It is performance—accurate, unvarying performance that makes 
USG Direct Current Instruments popular with leading original 
equipment manufacturers. Look at the high quality features these 
reasonably priced DC Meters provide: 1—Increased pointer stiff- 
ness. 2—Extra-long scales leading to greater accuracy. 3—Large 
sharp figures and markings for easy reading. 4—Ultra-smart, mod- 
ern styling. ” 

Center-zero scales have an 80° arc, zero off-center scales 60°. 
You can have your choice of square or round cases with either 
U-clamp or top-flanged mounting in the 2” and 2!/,” dial sizes 

. standard, raintight, or watertight construction. 

Investigate the advantages of these economical DC Meters of 
advanced design. Get complete information about ranges and prices 


by writing to us today! 


DIVISION OF AMERICAN MACHINE AND METALS, INC, SELLERSVILLE, PENNA. : 
Manufacturers of Pressure, Temperature, Flow and Electrical Measuring Instruments 








Wretco Collector Rings are made in all sizes 
to carry currents of 5 to 200 amperes. Two to 
twelve rings can be furnished on one stub com- 
plete with brush holders, brushes, studs for sup- 
porting the brush holders and stud rings. The 
collector rings can be assembled as a unit on 
one hollow tube with threads on one end and 
insulation bushing on the opposite end. The 
brush holders carrying the current are made of 
brass. The collector rings are made of hard 


bronze material. Bakelite insulation is used. 


Welco Collector Rings are custom-built to fit the 
special design and functional requirements of 
your machines or equipment. A limited num- 
ber of standard types are available. Send us 
your blueprints and we will design for you the 
collector rings that are functionally correct. 


THE B. A. WESCHE ELECTRIC CO. 
1626-15 VINE ST. CINCINNATI 10, OHIO 









of household supplies and equipment. These organiza- 
tions have come to be regarded as the professional 
groups speaking with greatest authority and forceful- 
ness on behalf of those concerned with problems of 
American home-making. Associated with them in these 
efforts has frequently been found the General Federa- 
tion of Women’s Clubs. 

In 1923 the Bureau of Home Economics was set up 
in the United States Department of Agriculture. By 
1942, just before its scope was enlarged and its name 
changed to include “human nutrition,” it had a budget 
of a third of a million dollars and a staff of about 140 
people. The Bureau interested itself in refrigeration as 
used on farms and this led to considerable laboratory 
work with electric refrigerators and freezers. Home 
economics departments of state universities tied in with 
the Bureau’s research programs and in this way much 
work was done in the ’20s and~’30s on electric refrig- 
erators, ranges, flatirons, clothes washers and ironers, 
electrical and non-electrical. The broad purpose was 
to help the rural population in efforts to improve their 
home life and living conditions. There was much dis- 
cussion of standards and certification. In 1928 the 
Bureau became a co-sponsor, with the American Society 
of Refrigerating Engineers, of an ASA project—B-38, 
Specifications for Domestic Refrigerators. This proj- 
ect has resulted in three American Standards to date, 
covering methods of test and of computing shelf area 
and food-storage volume, but so far there have been no 
specifications. 

When the TVA and the REA were set up, govern- 
ment took an active hand in specifying, standardizing, 
testing and merchandising domestic electric equipment. 
This provided opportunities for hundreds of quality- 
minded home economists and just plain economists to 
acquire actual experience with manufacturers and their 
various products. For instance, the Electric Home and 
Farm Authority for eight years was empowered to 
“aid in the distribution, sales and installation of elec- 
trical and gas apparatus, equipment, and appliances.” 
All of this lent government authority to what had 
been previously merely professional interest. 

Meanwhile, home economics interests in all these 
groups—commercial, professional, educational, and gov- 
ernmental—were represented in industry conferences, in 
business publications and in technical committees. They 
came into sectional committees of the American Stand- 
ards Association dealing with domestic equipment. The 
basic policy of the ASA, insuring representation of all 
interests, including the user, automatically brought into 
the ASA machinery these progressive women of the 
home economics persuasion as soon as ultimate con- 
sumer goods came up for standardization. The develop- 
ment was inevitable in the light of the underlying cir- 
cumstances. What followed within the ASA was just 
effect following the cause. 





WHERE DO WE GO FROM HERE? 


Well, nothing is going to happen overnight. There 
is not one nationally accepted standard for qualities of 
domestic electrical equipment now completed and ready 
for use in certification. Judging from past experience 
there may be none for years. There still is no wide- 
spread public demand for certification of electrical 
appliances. Still, those favoring such procedures have 
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By C. D. Bonifield 
Vice-President in Charge of Production 
The Globe Company, Chicago, III. 


e our development program of continually im- 
proving the designs and production of our ma- 
chinery for the meat packing industry, we have 
found it helpful to think in terms of arc welded steel 
construction. This affords a highly flexible approach 
to our problems and the end result is beneficial to 
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Fig. 1. Dry rendering cooker of welded construction. 


the users of our products, the welded designs being 
strong, rigid, light-weight and of smooth, sanitary 
surfaces. 

One design which has been changed recently to 
welded steel construction is the saddle for the dry 
rendering cooker shown in Fig. 1. Two of these sad- 
dles support the welded pressure vessel on the 
welded base of this machine. 







Fig. 2. Saddle 
support member of 
former design. 


Fig. 3. Welded steel 
saddle costs 27% less 
than former design. 
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Welded Steel Cuts Cost 27% 


Advertisement 





Fig. 4. Fixture used for assembly of welded saddle. 


A saddle of former construction is shown in Fig. 
2. The welded steel saddle, shown in Fig. 3, is pro- 
duced at a total saving of 27% in cost over the 
former design. 


The welded saddle, 60” wide, 24” high and 8” 
deep, is fabricated from %” mild steel plate, con- 
sisting of four pieces, flame-cut and brake formed. 
The parts are assembled in the welded fixture shown 
in Fig. 4, which is placed on a work table in the flat 
position. After tack welding the parts together, the 
assembly is removed from the fixture and finish 
welded as shown in Fig. 5, with the saddle posi- 
tioned for downhand welding of all joints. This 
requires continuous, two-pass fillets on both sides 
to join the flange to the web. The end pieces of the 





Fig. 5. Joints are positioned for downhand welding. 


flange are butt-welded on both sides to the top 
flange assembly. 

In approaching designing problems, our engi- 
neers have been aided by the Studies in Machine 
Design published by Lincoln Electric. These can be 
secured by writing to THe LincoLn ELecrric Com- 
PANY, Dept 393, Cleveland 1, Ohio. 







ASBESTOS COVERED 


WIRE A ot 
IN ALL POPULAR SIZES 


Because we specialize in the manu- 
facture of asbestos covered wire— 
that is the only type of wire we do 
manufacture—we know that RADI- 
BESTOS WIRE is outstanding in 


quality. 


Because RADIBESTOS WIRE is out- 
standing in quality we recommend 
it without reservation for use with 
industrial installations and house- 
hold appliances of all kinds. 


Look for the RADIBESTOS WIRE 
trademark on the spool. It’s a symbol 
of highest quality asbestos covered 
wire,—a wire that will meet your 
every requirement for appearance 
and dependability. 


Write for samples—mentioning the purposes 
for which you need asbestos covered wire. 


fa; fpEstOs) ON THE SPOOL 
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2800 EAST 55TH STREET - CLEVELAND, OHIO 
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made much progress in recent years, They may con- 
tinue to do so. With so much of the foundation work 
completed, progress may even be accelerated. 

With Z-34.1 on the record, with NEMA’s policy on 
certification so clearly stated and so obviously estab- 
lished on high ground, it may be that what remains 
is merely detailed development and it could be accom- 
plished rather quickly, at least to enable a start to 
be made. 

The designer, engineer and manufacturer whose 
product is already safe, effective for its purpose, and 
reasonably durable, has nothing to fear from any certifi- 
cation plan that may be approved under Z-34.1 and 
operated by NEMA or any other organization. When 
it comes—if it does—it might not be as objectionable as 
might have been thought. It could, as in the case of the 
LES lamp certification experience, even be found to be 
a contribution, toward better public relations, consumer 
acceptance, and the satisfaction one is justified in taking 
in an accomplishment in the public interest. 


@ © New Subway Cars for New York 
Will Have Dynamic Braking for Quicker Stops 

Work has started at Westinghouse plants on equip- 
ment for 200 new cars that will provide subway passen- 
gers on New York City’s transit system with smoother, 
quieter rides and make possible faster operating sche- 
dules. The new cars are expected to be in operation in 
1948. Each car will be driven by four 100-hp motors, 
one on each axle. The faster acceleration thus may 
allow stepped-up operating schedules, especially for 
local trains where stops are more frequent than in ex- 
press service. Most present cars are powered by two 
200-hp motors. 

Virtually all cars now in use have motors and gears 
mounted directly on the axles. This added solid weight 
increases jar at every rail juncture. The new cars 
motors are to be spring suspended. The gears also are 
to be connected to the motors through flexible couplings 
and will operate on roller bearings instead of the older 
type sleeve bearings, thus saving wear and allowing 
them to be kept in more perfect mesh, a factor that elim- 
inates noise. In such systems smaller gear teeth can be 
used, reducing noise still further. 

The outstanding feature in the new cars’ electrical 
systems is the adaptation of electric dynamic braking 
which, under normal loads and conditions, may handle 
as much as 80 per cent of all braking operations. From 
the top speed of 55 down to 10 mph, braking will be 
done electrically. This reduces drastically the wear on 
brake shoes. When a car is slowed to 10 mph, the elec- 
tric dynamic braking decreases and from 10 to 5 mph 
the electric system and air brakes are working together. 
The final stop is handled by the air brakes alone. 

There are 18 steps each for accelerating and decelerat- 
ing the new cars as opposed to nine used for accelera- 
tion only, on present cars. This provides smooth opera- 
tion in which passengers cannot feel individual steps of 
acceleration or braking. 

Each of the completed cars will be 60 feet deep, six 
inches long and will cost the New York Board of Trans- 
portation $66,000 apiece. Motors, gears and control 
equipment to be furnished by Westinghouse for the 200 
cars will cost $3,381,000. 
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| SPI 1947 Plastics Show 
| in Review 
(Continued from page 88) 


at Rohm & Haas Company discussed the “Compound 
CRITICAL Forming of Acrylic Sheets.” The adaptability of a new 
CONTROL forming technique identified as “ridge forming” was 
POINTS introduced. In this method most of the force used to 
draw the acrylic sheet is supplied by vacuum, the heated 
sheet being clamped and drawn into a bubble with 
vacuum. A skeleton mold is so constructed that only 
certain areas of the mold will contact the sheet. These 
ridges then add a mechanical means of stretching cer- 
tain areas of the part allowing the majority of the areas 
of the sheet to be free of contact. Wide variations of 
sc alata sities tient ile hi shapes can be produced by this method. This method 
‘A Fairchild Non-Lineor ‘Pot A Conventional Linear ‘Pot.’ apparently has many practical applications for forming 
acrylic parts with special contours that are difficult to 

Study the calibration sketches shown above. They illustrate how attain with other forming techniques. 
a precision Fairchild non-linear potentiometer—which permitted Polyethylene resins for extrusion were discussed by 
ae rere ee ee oes Stes G. G. Himmler, Bakelite Corporation, He summarized 
—successfully replaced a less accurate linear potentiometer and a conventional extrusion methods, outlined basic require- 
difficult-to-read meter. The change-over to a Fairchild non-linear ments for die design, and described the application of 
potentiometer tripled the accuracy of control, eliminated a meter 


and provided greater reliability under severe operating conditions polyethylene to wire on standard plastic wire coating ex- 
For data address: Dept. D, 88-06 Van Wyck Blvd., Jamaica 1, N. Y. trusion equipment. Speed of the wire is so regulated that 


the diameter of the hot polyethylene coating is approxi- 

mately die size. To prevent voids from forming between 

the wire and the coating and in the coating itself, wires 

CAMERA having a coated diameter of *4, in. or over must be 

AND INSTRUMENT CORPORATION | cooled rather slowly. This is usually accomplished by 
running the wire through a cooling pipe 50 to 75 ft 
long having a temperature gradient of 77 C to 25 C 





COMPRESSION AND INJECTION from entrance to exit ends. 
« 


® Slip Ring Assemblies... 


Tubing having wall thickness up to 0.100 in. can be 
made by standard horizontal extrusion into 35 to 50 C 
cooling water. Air pressure is applied to the inside of 
the tubing for support. Tubing having wall thickness of 
over 0.100 in. and requiring reasonable tolerances are 
best prepared by extruding over a pipe mandrel by 
means of a wire coating type crosshead. Length of pipe 
in this case is, of course, limited to the length of the 
mandrel used. Tubing having a finished wall thickness of 
as low as 2 mils may be made by extrusion in a vertical 
direction into cold water or air. The die must be per- 
fectly centered in relation to the pin since a thin wall 
on one side of the tube will result in blowouts. 

Publication of the SPI Engineering Handbook early 
this fall was announced in the report of the engineering 
and technical committee by its chairman, N. J. Rakas 
of the Fisher Plastics Corporation. The handbook will 
comprise 11 chapters instead of the nine previously an- 
nounced. The two new chapters will be sponsored by the 
National Electrical Manufacturers Association and will 
cover the following subjects: (1) Standards for Lami- 
nated Thermosetting Products; and (2) Recommended 
Practice for Fabricating Laminated Plastics. 

A generally improved supply position in materials 
| for compression molding was reported in a paper by 

° rT | Frank Carman, general manager, Plastics Materials 

A Hea eHoldin | Manufacturers Association. Despite the many adverse 

\ | factors including the shortages of many basic chemical 
\ CB eWanufacturing Tae | materials, the plastics industry should keep in mind, 

SE em erenE | Mr. Carman pointed out, that current levels of produc 
tion of thermosetting molding powders are running 


Teoled to build efficient molds for fast economical 
production . .. Experienced in planning and delivering 
millions of Customolded parts ... Skilled in meeting 
precision specifications on difficult operations. Name your 
Customolding requirements. Midwest will measure up. 


SUIQ1IOW WOLSND GNV S¥aNvWwate 
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® Here, at last, is a twin-contact de- 
sign in which the chance of contact 
failure is actually reduced to the prac- 
tical limit. 


Exclusive design of the CLARE Type 
“J d.c. Relay allows the twin contacts 
to operate independently of each 
other so that one contact is sure to 
close even when the other may be 
blocked by presence of dirt or grit. 


This sensational new relay combines 
the best features of the conventional 
telephone-type relay with the small 
size and light weight developed dur- 
ing the war for military aircraft use. 


Weighing little more thantwo ounces, 
slightly over two inches in length, it 
has the sturdy construction, large con- 
tact spring Capacity, extreme sensitiv- 
ity, and adaptability to a wide range 


CLARE RELAYS 


of specifications for which CLARE 
Relays are noted. 


Modern designers, working to de- 
velop close-coupled, compact equip- 
ment to meet today’s streamlined 
standards, welcome this highly effi- 
cient combination of capacity and 
small size. 


CLARE Relays are especially de- 
signed for jobs where ordinary re- 
lays won’t do. If you have such a 
relay problem, Clare Sales Engineers 
are located in principal cities to help 
you work out a Clare “Custom-Built” 
Relay that will just fit your needs. 


Write: C. P. Clare & Co., 4719 West. 


Sunnyside Avenue, Chicago 30, IIli- 
nois. Cable Address: CLARELAY. 
In Canada: Canadian Line Materials, 
Lid., Toronto 13, Ontario, 


“Custom-Built” Multiple Contact Relays for Electrical and Industrial Use 


All These Features ... and 
More ... Provided By 
CLARE Type “J” Relay 


Independent Spring Contacts. Dome 
shaped contacts on movable springs; fiat 
discs on fixed springs. 


High Current-Carrying Capacity. Twin 
contact points of palladium. Rated cur- 
rent-carrying capacity: 4 amperes, 150 
watts. 


New Design Large Armature Bearing 
Area. Hinge type armature has new de- 
sign bearing providing largest possible 
bearing surface. Pivot pin turns in cylin- 
der of different metal which is full width 
of heelpiece. 


Sensitive, Efficient Magnetic Structure. 
Heelpiece and other magnetic iron parts 
are exceptionally heavy for size of relay 
. . . provide highly sensitive and efficient 
magnetic path. 

High Operating Speed. Designed for 
extremely fast operation... a minimum 
of one to two milliseconds. 


Permits Handling Large Spring Loads. 
Power and sensitivity permit handling of 
large spring loads. Both single and dov- 
ble-arm relays available. Maximum of 
10 springs on single-arm relay . . . 20 
springs (10 in each pileup) on double-arm 
relay. 































two and one-half times that rate attained in 1939 and 
approximately one and one-half times that in 1941. and 
1945. 

“We believe,” said Mr. Carman, speaking for the 
materials manufacturers, “that a high level of production 
of thermosetting materials can be continued. The com- 


The Publix Economy 
BRUSH HOLDER 






Table I—Comparative Properties of Improved 
Polystyrene Molding Powder* 





























































Property | Lustrex |  Lustron 
Injection molding temp., °F | 350-620 300-600 
Injection molding pressure, psi | 10,000 and up |10,000 and up 
Specific gravity 1.05 1.05 
Flexural strength, psi 12,000-14,000 | 10,000-12,000 
Flexural deflection, in. 0.15-0.25 0.09-0.12 
Impact strength, ft-lb per in. 
(unnotched ) 3.2-3.6 2.2-3.5 
€> 360° clamping surface; Heat distortion temp., °C 
. eas (air bath) 87-8814 78-80 
is clamps in any position Dielectric constant, 1 mc 2.5-2.7 | \2.45-2.65 
Eliminates close stud tolerance; Power factor, 1 me 0.0001-0.0005 | 0.0001-0.0003 
no stud marring Water absorption, per cent | 
: (24 hr.) 0.04-0.05 | 0.03-0.04 
Strong, long-wearing ; Moldability Usually can | Excellent 
stamped brass construction be molded in 
cycles-up to 
Ce - 30 per cent 
Low Initial Cost ...Low Maintenance Cost. faster than 
‘ ae : s that required 
Send for folder with descriptive engineering data. | for Lustron 






Brush holders made to specifications. 


Publix Metal Products, Inc. 


100 Sixth Avenue, New York 13, N. Y. 


* Source: Monsanto Chemical Company, Plastics Division, Spring- 
tield, Mass. 





pression molder, the fabricator using plastic components. 
the designer of all types of equipment and the engineers 
——_—__——— — — -“ ae can rely on these materials being available. It is im- 

, portant that those specifying the use of engineering 
materials and parts keep this in mind in making their 
plans for the future.” 


ELECTRIC The business sessions were marked by the election of 
eS new officers for the ensuing year. Heading the SPI as 

SOLDERING 3 the new president is George H. Clark, vice-president in 
charge of engineering, Formica Insulation Company, 
Cincinnati. Previously, Mr. Clark had been vice-presi- 
dent of the society. He has been long identified with im- 
portant developments in the plastics field having been 
x  ) associated with Formica for the past 21 years. Mr. 

gay Clark is also a member of the Laminated Synthetic 

Simerican Beaut | Products Section of the National Electrical Manufac- 


~< turers Association. 





¢ 


Retiring president, Neil O. Broderson, of the Roches 


RAB ter Button Company, Rochester, N. Y., becomes the 
DU LE... new chairman of the board, succeeding George K. Scrib- 
DEPENDABLE ner, president of the Boonton Molding Company, Boon- 


built to withstand the ton, N. J. 

“a bard service of industrial usage. Gordon Brown, vice-president of Bakelite Corpora 
Preferred by those who measure tion, New York City, is the new vice-president, and 
the value of a tool by the service Norman Anderson, president of General Molded Prod 
rendered. Made in 5 sizes. ucts, Inc., Des Plaines, IIl., is the new secretary. 


TEMPERATURE REGULATING STAND A special showing of diversified plastics molded parts 


A thermostatically controlled stand was sponsored by the Chicago Molded Products Com 


for regulating the temperature of an pany at the Drake Hotel, Chicago, on May 8. This was 

electric soldering iron when at rest. held in conjunction with the Fourth Annual Dinner of 
Thermostat is adjustable for : ; ‘ 

various heats. the company given to some 300 of the company’s friends 

Write for Catalog Sheets and customers. The importance of plastics components 

AMERICAN ELECTRICAL was highlighted by showing complete end products and 

HEATER COMPANY alongside each product the various molded plastics parts 


DETROIT 2, MICHIGAN, U. S. A. 





that were integrated into it. 
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You’re sure to click with this headwaiter—because he clicks 
ae in with a Veeder-Root Hand Tally. Why so? Well, that 

andy little gadget helps him to keep the club’s capacity within 
the local laws, to anticipate table-vacancies, to keep tabs on 
waiters ... and to keep tabs on you! All very simple and un- 
obtrusive. And very good business. 


This compact Hand Tally is one of scores of standard Veeder- 
Root Counting Devices (manually, mechanically, and elec- 
trically operated) which are used to keep count of everything 
from people and packages to the revolutions of a lathe. Then, 
too, there are any number of special Veeder-Root Devices 
which do such things as indicate the computed price and 
gallonage of the gasoline you buy. In fact there’s a slogan: 
“Veeder-Root Counts Everything on Earth.” Why not let 
Veeder-Root engineers show you how you, your product or your 
production melliane can count to greater advantage? Write. 


VEEDER-ROOT INC. 


HARTFORD 2, CONN. 


In Canada: Veeder-Root of Canada, Ltd., 955 St. James St., Montreal 3. 
In England: Veeder-Root Ltd., Dickinson Works, 20 Purley Way, Croydon, Surrey. 
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TO HELP YOU 


Speed Féoduition 
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One effective method of speed 
ing the flow on production lines 
is to supply your workers with 
quality tools. 


PLIERS 
FOR EVERY USE 


Klein Pliers are helping many 
manufacturers to better perform- 
ance. Drop forged from fine 
alloy steel, they have the proper 
balance to prevent hand fatigue, 
perfectly matched jaws for a sure 
grip, sharp knives that stay keen 
after years of tough service. 

Be sure your workers are 
equipped with Kleins—the 
famous name in pliers “since 
1857.”’ Your supplier will fill 
your order as soon as possible. 











Ask Your Supplier 
Foreign Distributor: 
International Standard Electric Corp., New York 











A copy of the Klein Pocket 
Tool Guide, showing the 
Klein line and containing 
valuable tool information, 

will be sent on request. 


Since 1857 
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Electrically Conductive Rubber 
in Phonograph Pickup 
(Continued from page 122) 





dimensions: 1%, x 0.875 x 0.390 in. 

The needle itself is made with a monel metal shank 
and a osmium tip for hardness and wear resistance. The 
tip is precision-ground and is designed to ride the sides 
and not the bottom of the groove. It has vertical flexi- 


bility so as to eliminate surface noise, etc. Horizon- 
tally, the needle is rigid. As the needle is retractable, 


protection is provided against accidental damage due to 
being dropped. 

High fidelity is claimed by 
quency response is said to be 
10,000 down to 50 eps within 3 

Use of the naturally 
brings up the question of service life. According to 
Neil E. Washburn, of Admiral’s engineering depart 
ment, who headed up this development, independent 
laboratory accelerated life tests indicate that the element 
should provide a minimum of two years service. 

Other applications for electrically conductive rubber 
are seen in microphones, as control elements in instru 
ments, regulating devices, etc. In some applications 
where compressive action only is needed to initiate con 
trol action, utilized 


Fre 
range of 


Admiral engineers. 
flat within a 
db. 
energy converter 


rubber for 


Neoprene material could be 


® © Conductive Rubber as a Source 
of Heat from Electric Power Supply 

Carbon black has been added to rubber in considerable 
many years in order to improve its 
mechanical properties. It is added to all rubber for mak 
ing tires, increasing the wear resistance and strength 
these are chemical and mechanical results ; it 
has remained for the United States Rubber Company to 
utilize the properties of carbon as an electrical conductor 
in making a rubber product designed for the carrying of 


proportions for 


I lowever, 


current. 

$y adding enough carbon black, the normal resistivity 
of the rubber is reduced to a point where the rubber be- 
It still has considerable resistance 
This material promises 
of them is outlined on 


comes a conductor. 
an insulator. 
One 


but is no longer 
to have important uses. 
page 122 of this publication. 

By making the conductive rubber into sheets and ap 
plying the sheets to the ceilings of a house, it has been 
found that enough electrical energy can be put through 
the rubber resistors and radiated as heat to maintain a 
house at comfortable temperature levels all winter, under 
favorable conditions. The limiting factor in such an ap- 
plication is the temperature of the rubber. For long life 
this should not be over 120 F. In the test installation 
in a house in Knoxville, Tennessee, this limitation per- 
mitted an output from the conducting rubber sheet of 
about 20 watts per sq ft but it must be remembered that 
the limiting factor is temperature, not watts per sq. ft. 
and the latter will vary under different conditions. 

The electrified ceilings heat 6384 cu ft of space. There 
are 588 sq ft of conductive rubber in the ceiling in panels 
measuring 2 x 4 ft and4x4ft. The heating system has 
an installed capacity of 11,160 watts, at 220 volts. Elec- 
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SET akof i 


eramics 


STUPAKOFF CERAMICS—always of uniform quality and dimensional) 
accuracy—are engineered and carefully controlled through all manu- 
facturing operations, to assure you of finest ceramic insulators for all electric\_” 
appliance applications. 


Send blueprints, specifications or sample parts for proposal. Write 
today for Bulletin 245. 


LATROBE, PA. 


ry LS pets ST., NEW YORK 16, N. Y. Sa Address: ARLAB All Codes ¥ 
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faster driving. No fumbled, lost workers with no burrs, no skids 
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The ‘latest type recessed-head Scovill is expert in cold-forging 





screw. Screw locks on driver unusual special fastenings, such 


Can't fall off. No screw-driver as the one shown. Scovill de 


slippage. Easy to assemble. Ex signing ability, engineering skill, 


ceptional driver life. Ordinary men and machines save money 


screw-driver may also be used for customers. Consult Scovill 


Look at the fastenings you're now using—and 
see if they’re the best for the job. Get better 
results—at less cost—with modern fastenings. 
If you use fastenings in large quantities, it will 
pay you to find out what Scovill can do for 
you. Fill out and mail the coupon below—now! 


QUALITY FASTENERS 
4g FOR 
QUANTITY CUSTOMERS 
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tricity is carried to the conductive rubber by No. 12 cop- 
per wire. 

The conductive rubber panels utilize %4-in. Johns- 
Manville Transite as the base material, having bonded 
to the upper surface a layer of 0.001-in. aluminum foil 
to reduce the emissivity in that direction, and to the 
lower surface a laminate consisting of successively, an 
insulating layer of phenolic-impregnated cotton sheet- 
ing, a conductive rubber-impregnated sheeting element, 
two more layers of phenolic-impregnated sheeting, and 
a final ply of unimpregnated cotton sheeting to serve as 
a base for a light plaster coat. The impregnant is 
Resinox No. 465 resin and the bonding agent Bakelite 
No. XJ16320. The design output ranged from 1% to 
2 watts per cubic foot, depending upon the location ; the 
output of the delivered panels averaged about 5 per cent 
above the specified values. 

Although the desirability of certain minor modifica- 
tions became apparent as a result of this first trial, the 
system, on the whole, was very satisfactory. Solder- 
less connectors were used throughout, and the units for 
each room were connected in parallel by means of short, 
panel-to-panel BX or Romex jumpers, the whole term- 
inating in a single No. 12 Romex lead. 


® © High-Temperature, High-Strength Porcelains 

New all-crystalline porcelains, having exceptional me- 
chanical and dielectric strength at temperatures extend- 
ing up to. 2000 F, have been developed in the porcelain 
and pottery laboratory at the National Bureau of Stand- 
ards. Such porcelains are particularly valuable for 
sustaining loads at elevated temperatures, as electrical 








A porcelain specimen (center) at the National Bureau 
of Standards for tension tests at elevated temperatures 
and ceramic adapters through which stress is applied. 
The assembly of the tension specimen and two adapters 
is of such length that the outer ends of the adapters 
protrude from the furnace. The adapters, in turn, screw 
into brass heads which connect through universal 
joints to the loading device. 


insulators at elevated temperatures, and as insulators fo1 
such special applications as aviation spark plugs and 
radar transformers. 

The composition of these new porcelains is character 
ized by the use of such materials as alumina, beryllia 
zirconia, and thoria, with minor additions of other metal 
lic oxides, and by the absence of silica. A representative 
high-beryllia porcelain contains 84 per cent beryllia an: 
8 per cent zirconia, with small amounts of lime an 


ELECTRICAL MANUFACTURING 









led 
foil 
the 


ns 


ne- 
nd- 
ain 
nd- 
for 


ical 








To provide more uniform current control— 
and a rheostat of proportionately smaller size— 
the Ohmite Manufacturing Co. advocates tapered 
windings, involving the use of two or more sec- 
tions of diminishing wire sizes. This construction 
is practical because only the first turn of any 
rheostat winding carries the maximum current. 
All succeeding turns carry constantly decreasing 
amounts. 

In the 3-section, 500 watt Ohmite Model 
R Rheostat illustrated, three Driver-Harris 
nickel-chrome alloy wires—Nichrome*— 


Resistance Control Problems 


DRIVER-HARRIS Alloys 





a hemlet eat lala al-ltale es 
of Driver-Harris nickel-chrome al- 
loys: (1) No. 95S, (2) Advance 
and (3) Nichrome, are employed to 
obtain fine resistance shading. 





Advance*—and No. 95 are employed to obtain 
the fine shading of resistance desired. For other 
resistance combinations, there are more than 80 
Driver-Harris electrical resistance alloys spe- 
cifically designed to fill the numerous require- 
ments of the Electrical and Electronic Industries. 


Backed by 46 years of specialized resistance- 
research experience, the Driver-Harris engineering 
staff is ready at all times to help you solve your elec- 
trical resistance problems. Why not get in 
touch with them for expert advice—or write 
for 7l-page Resistance Handbook, R46. 


Driver-Harris 
COMPANY 
HARRISON, WN. J. 


BRANCHES: Chicago © Detroit © Cleveland 


® bos Angeles ¢ San Francisco ¢ Seattle 


The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 


“Trade Mark Reg. U. S. Pat. Off. 








































alumina; a typical high-zirconia composition is 80 per 
cent zirconia, 10 per cent beryllia, and 10 per cent 
magnesia. 

Tests show that all of the compositions are very re- 
sistant to deformation or creep at temperatures up to 
1800 F for long periods of time. A typical specimen, 
for example, showed an elongation of 0.23 per cent after 
| a total of 2600 hr, during which the applied stresses 
| ranged from 9,000 to 14,000 psi. At temperatures of 
| 1900 F and higher, however, the tendency to creep is 
| more pronounced and appreciably lower stresses produce 

a creep rate measurable by the hour. 

Research and development are continuing in the field 
| of high-temperature porcelains, for ceramics offer 
| definite promise of usefulness in the high-temperature 
| regions where metallic alloys are no longer serviceable 
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Silicon monoxide is now available for hardening 
| evaporated metal films on glass. A thin layer of silicon 
| monoxide is evaporated onto the metal film by high 
vacuum evaporation techniques. Subsequent heating 
of this film converts it to silica, resulting in a surface 
having approximately 100 times the abrasion resist 
ance of an unprotected metal film. The reflectivity of 
the surface is essentially unchanged. Experimental 















quantities of high purity silicon monoxide in granular 
form suitable for evaporation are now being produced 
by National Research Corporation, Boston. 


The Answer to Hundreds 
of Wiring Jobs... 


C.T.C. MIDGET TERMINAL LUGS 


Machined to Guaranteed Tolerances 


Now you can be sure of having firmly swaged 
terminal posts in the most confined spaces. That’s 
because these tiny, easy-to-solder, silver-plated 
brass C. T. C. Lugs are tested for tolerance to | 
+.002” and seat solidly in the board. 

One of the few possible electronic and electrical 
applications listed here might give you an idea. . . 
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Airport, Aircraft & Airway Equipment... Communi- 

cations Systems ... Electro-Medical Apparatus... 

ignition Equipment... Telegraph Apparatus... 
Wiring Devices 


Besides the cataloged lugs, several non-standard 
toolings are available for quantity production to 
meet unusual conditions. Or, we can quickly pro- 
duce to any specification you desire. 

Catalog No. 200 gives full details on the CTC line. 





Progressive Welder Co 


& 
4 
Fi @ @ Stainless steel refrigerator evaporators are resis- 


tance welded automatically on this dual seam welder at 
the plant of the Seeger Refrigerator Company, Evans- 
ville, Ind. When the machine is started, a hydraulic feed 
cylinder advances table and work under the wheels. Cir- 
cuit from transformer is completed through one wheel, 
the work, the table, the work and back to the transformer 
through the second wheel. Machine is rated at 150 kva. 
Transverse seams are completed on a second, 100-kva 
single seam welder. On this machine the table is mounted 
on rollers and the work is fed through the machine by 
the power-driven welding wheel. Production rate of 
these evaporators is around 65 units per hr. 
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An off-hand answer can never be given to this question. In 
FANSTEEL’S Handbook for engineers on electrical contacts, 
23 factors are listed as influencing contact performance. Any or 
all of these may have to be considered in specifying electrical 
contacts of highest efficiency for a particular duty. With the 
complete facilities of the Fansteel Laboratories, Fansteel en- 
gineers have run a multitude of tests covering practically all 
contact conditions. Information thus compiled is at your dis- 
posal without obligation. 


SAVE VALUABLE ENGINEERING TIME (POSSIBLY 
COSTS) AND IMPROVE YOUR CONTACTS BY USING 
THE FREE COUNSEL OF FANSTEEL ENGINEERS 


= 
CONTACT DIAMETER md 


It can not be emphasized too often that each and every contact 
duty is a specific problem individually related to its own 
electrical and mechanical setting. 


Bring your contact problems to us for the help of long 
trained and specialized contact engineering experience, and wr 
exact determinations by Fansteel Laboratories, equipped for 
thorough testing on all points. Do this before contacts are 


bought for your devices. 


0.167 “Dameren 


O18e DiamerER 


0.126" DiAmerEa 
-ANSTEEL 


LECTRICAL 
CONTACTS 
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For detailed engineering information 
on mechanical and electrical contact = a 
Po % factors, materials, design, ratings, send 

for this new Fansteel Handbook, 
without charge. 


WRITE TODAY 


Se a ab bina beatae el 


— 


*Data taken from tests under one set of conditions. 
Not a guide to other types of application without 
adjustment for their electrical and mechanical factors. 
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Ween ee FOREMOST MAKERS OF ELECTRICAL CONTACTS 
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FOR ELECTRICAL 
HOUSEHOLD APPLIANCES 


Indicators shown are supplied 
to manufacturers of electric irons, 
waffle irons, sandwich toasters, 
electric broilers, etc. Stock indica- 
tors supplied in wide range of 
styles and prices without tool 
charge. Special heat indicators 
designed to meet requirements 
for stoves, ranges, etc. 

FOR QUOTATIONS—send sam- 
ple blueprint or sketches and 
quantity to be used. 


Manufactured by 
GERMANOW-SIMON MACHINE CO. 
Dept. EM 
ROCHESTER 1, N.Y., U.S.A. 


BI-METALLIC DIAL THERMOMETERS AND TEMPERATURE GAUGES FOR ALL PURPOSES 


@ @ Electronic Compass Has No 
Magnetic Needle 

The deflection of a beam of electrons by a magnetic 
field is the principle used in this new aircraft navigation 
compass recently demonstrated before a meeting of the 
American Institute of Electrical Engineers by Dr. Waldo 
Kliever, director of research, Minneapolis-Honeywell 
Regulator Company. The same principle is used in 


NE si FROM ELECTRIC 


POWER SUPPLY 


SELECTRON 
GUN 


ATHODE RAY CONSISTS OF 
¥0.00,000,000,000,000 
LECTRONS PER SECOND, 
PROJECTED IN A BEAM AT 
SPEED OF 6,000 MILES 
4 PER SECOND 


4 TARGET PLATES 
COLLECT CURRENT 
OF ELECTRONS 


OUTPUT TO 
COMPUTOR, 
AMPLIFIER, 
GYRO AND: 
DIRECTION 
INDICATOR 


Principle of operation of the Cathotrol, an electronic- 
beam compass actuated through deflection of a beam 
by the earth’s magnetic field. 


cathode-ray tubes for radar and television. In the case 
of the compass, named Cathotrol by its manufacturers, 
a straight electron beam is directed down the length of 
the tube and the deflection is brought about by the 
earth’s magnetic field. 

The compass tube is 7 in. long and 1 in. in diameter. 
This tube is actually a cathode-ray tube, but instead of 
containing a fluorescent screen, it has four target plates 
shaped like a pie cut into four equal parts. 

In operation, the compass is held vertical to the earth 
by means of a gimbal mounting. Signals picked up 
from the four target plates are fed directly to a vector 
resolver, or computer, which is the “brain” of the entire 
instrument. This device has the ability to measure the 
infinitesimal differences of impact of the beam upon the 
plates and to use these signals to position a small but 
high-speed gyro. The latter device transmits its own 
signals to the autopilot and to the various indicators. 

Of some interest is the fact that the compass actually 
points west instead of north, although, of course, the 
visual indicators are adjusted to read in the more con- 
ventional direction. This results because electron beams 
focused toward the earth are always deflected westward 
by the earth’s magnetic field instead of north, thus 
resulting in the phenomenon of a west-pointing compass. 
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Power Resistors 
on Short 
Delivery Cycle 


we ee ee | 
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Whatever your needs in power resistors there’s an 
IRC resistor to do the job... readily available fo 
immediate delivery. Four types of power wire wo 
resistors. . . each particularly suited to certain circflit 
or design applications . . . all unexcelled in i 
electrical and mechanical characteristics ; .. pr@vide 
proven solutions to voltage dropping pr@plems 
_ where power dissipation is necessary. Write $r com- 
plete information regarding specifications, qharacter- 
istics and delivery, stating products in which you 
are interested. ‘Sevarnational Resistanceg Company, 
401 N. Broad Street, Philadelphia 8, fennsy i 
In Canada: International Resistance Qpmpany, Ltd., 


Toronto, Licensee. 


Vee 


FRW Resistors 


All metat construction permits op 

little as 25% of winding in use, 

temperature rise. Available in 25 

PR-25: diameter 1*4%42'", depth 

resistance values 1 to 5,000 Type PR 

22%3'', depth behind pone! 1%", standard resistance 

0.5 to 10,000 ohms (higher volves on speciol orders). 
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INTERNATIONAL 


_ Power Resistors « Precisions « Insulated Composition Resistors e Low Wattage Wire Wounds « Rheostats ¢ Controls « Voltmeter Multipliers «Voltage Dividers « HF and High Voltage Resistors 


JUNE 1947 219 











N THE face of much speculation as to the actual 

extent of cancellations in existing motor orders, 

the recent round-up report by the National Elec- 
trical Manufacturers Association presents a conserva- 
tively optimistic picture. A cross-section of manufac- 
turers represented in NEMA’s Motor and Generator 
Section, the report states, looks for a long period of 
large-scale production before the supply will meet the 
demand. No figures are given for the current backlog, 
but the report points out that the unfilled orders at the 
close of 1946 totaled approximately 48 million units, 
valued at $632 million, and that the demand is still gen- 
erally in the upward direction. Motor makers, the report 
states, “feel optimistic about business prospects.” 


Motor Demand Maintained 

Fractional-horsepower motors, as might be expected, 
represent 94 per cent of the total number of units in this 
backlog and about 46 per cent of the dollar value (see 
tabulation on next page). Despite steady increase in 
shipments from 1,144,698 units (all types) in January, 
1946, to 2,561,254 in December, 2,884,355 in January 
and 2,748,079 in February, manufacturers believe, ac- 
cording to the report, that “peak production is still some 
months away.” Material shortages—principally in cop- 
per, sheet steel, castings, and insulating varnishes—in 
combination with labor troubles and price control sys- 
tems held up full production last year. But stringencies 
in materials still exist, such as in copper, and the 
danger of work stoppages are still present as possible 
retarding influences in this year’s output. These factors 
naturally qualify the manufacturers’ optimism. (Ship- 
ment figures are from the Civilian Production Adminis- 
tration. ) 

Although much has been said about the possible de- 
cline in the backlog for fractional-horsepower motors if 
appliance sales decline, the NEMA report takes a more 
cheerful view of the situation and see the household 
appliance field as “a tremendous potential market.” It 
gives the following estimates for 1947 production of 
appliances to support this view: Household refriger- 
ators, 3% million; vacuum cleaners, 2 million ; washers, 


2 million; ironers, % million; sewing machines, 1 mil- 


lion; dishwashers, home freezers, clothes driers and 
electric mixers, each % million; and electric fans, 2% 
million. The report also points to many other applica- 
tions of small motors, in clocks, record plavers, heaters, 
etc., as well as in business and industrial machines. 

Total number of motors and generator units ordered 
in all types and sizes in 1946 (CPA figures) was 53,- 
003,874 and the total number of shipments 25,541,796. 
It is significant that cancellations during the vear 
amounted to 11,006,028. 
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AVERAGE MONTHLY SHIPMENTS-$MILLIONS SOURCE-NMTBA 


JFMAMJJASOND 
= 1947 












ELECTRIC FLATIRONS 
NEMA MEMBERS ONLY) THOUSANDS OF UNITS 
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Electrical Energy 
Gearing—Does not include turbine or propulsion gearing. 


Through 1945, average monthly sales. 





Export business last year amounted to $15,326,524, 
or about 6 per cent of the total value. In terms of volume, 
233,366 motors were exported as electrical units. These 
figures do not include motors exported as components 
of original equipment. 

The NEMA report points to the constantly growing 
field for new motor applications in all types of equip- 
ment. In regard to fractionals, it calls attention to the 
gradual transition from large to small motors in indus 
trial applications, and to the many instances of multi 
motor-driven machines. The report cites manufacturing 
opinion that “in view of this trend in mechanization, if 
the small motor industry continued to produce only at its 
present rate, the backlog of orders would never be filled. 
Even if there were a saturated market for domestic 
appliances, motor replacements over the next five years 
would have to take care of the five-year war period dur 
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General Electric Flamenol* Cords 
keep portable tools on the job 


The production efficiency of portable tools depends upon the 
type of uninterrupted power supply provided by Flamenol 
cords. These strong, extremely durable cords have what it 
takes to withstand the effects of such service hazards as oils 
and acids, rough handling, abrasion, and frequent flexing. 
Your customers can always count on them to stay on the job 
to help keep production where they want it . . . "way up high. 

Flamenol Cords have other useful advantages, too. They 
are lightweight, to keep worker-fatigue low. They have a 
smooth, easily cleaned surface that sheds dirt and grime with 
the flick of a rag. Moisture doesn’t bother them, nor will 
they support combustion. 

Point out these features to prospective buyers. Use them 
to help make first sales of your products easier . . . and watch 
repeat sales come in. We have a wide variety of sizes and 
types (either Flamenol or rubber-insulated) to meet the 
requirements of your portable electrically operated equipment. 


Write for more information to Section W64-622, A ppli- 
ance and Merchandise De partment, General Electric Com- 


pany, Brid ge port 2, Connecticut. 
*Trade-mark Reg. U.S. Pat. Off. 


GENERAL @ ELECTRIC 






























ing which there were no appreciable replacements.” 

The price structure is still the uncertain element in 
the general industrial scene. Danger of major labor 
troubles has been averted—for the present at least—as 
a result of the agreements made in steel industry and 
by the larger electrical manufacturers, but there is no 
question that a pretty widespread consumer resistance 
exists in many lines. Possibly this may be more pro- 
nounced in soft goods with a compensating trend devel- 
oping towards increased purchases in the durable lines. 
But an analysis of the situation is difficult, for conflict- 
ing pressures serve to confuse the actual facts. It is 
significant however, that in the April 30 survey report 
of the National Association of Purchasing Agents, more 
members report a decline than an increase in business 
Perhaps the most far-reaching element in the current 
situation, the survey says, is the “lack of confidence in 
present prices stemming from government pressure to 
reduce them and the increasing consumers’ resistance 
| being registered.” The NAPA report does not forecast 

an immediate general recession but, rather, a period 

of scattered readjustments as industry marks time await 
ing the price effects of current wage negotiations. 










Motors and Generators—Unfilled Orders* 
As of December 31, 1946 



















Apparatus Number of | Approximate 
type or group units total value 


Electro-Coated 


Parts and stampings will 
have uniform coating on in- 
side AND outside surfaces. 












Fractional-horsepower 45,384,000 | $292,600,000 
Integral-horsepower (1-200 hp) 
A-c polyphase 1,830,800 | 218,653,000 
A-c single phase 704,400 | 38,000,000 
Direct current 99,650 | 67,581,000 
Large motors (above 200 hp) 3,790 | 15,600,000 






48,022,640 | $632,434,000 









Totals (all types) 

















* Source: Civilian Production Administration 





The NAPA report also shows a steady movement to 
slash inventories. One-third of purchasing agents report- 
ing state that inventories were decreased in the period 
covered. Better deliveries have played their part in 
making it possible to permit lower inventories and to 
schedule purchasing on a more balanced system than 
heretofore. Perhaps the most cogent current comment 
on the price structure points to the necessity for in- 
creased and more efficient production. The National 
City Bank in its current (May) monthly letter sum- 
marizes this viewpoint as follows: 

‘The circumstances point to but one conclusion. With 

- | wages moving to new highs, lower manufactured goods 
Wi t h Oo ut Fr ac t ure | prices must be sought chiefly through higher production 
per man-hour and resulting lower unit costs. The re- 

Thomas electro coatings adhere to sponsibility falls on management to squeeze out waste 

ThomaStrip to the limits at which the base and improve methods and processes, and on labor to 
give a more efficient day’s work. Beyond that there is 
hope of lower prices for raw materials as supplies 
catch up with demand.” 

Major production indices have been maintaining a 
generally satisfactory position. Machine tool shipments 
in March reported to the National Machine Tool Build- 
ers Association reached a total value of $26,400,741, a 
sizable increase from the February figure of $24,356,004, 
although the backlog dipped to $137,174,696 from $146,- 




















metal may be drawn. 
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DESIGN MEANS 
PHIL-TROL ACTUATORS 
GIVE YOU MORE POWER 


Actual pull tests... made on production samples... show that 
Phil-trol Actuators (solenoids) develop as much as 50% more 
power than ordinary solenoids of the solid frame type. 

This increase in power is produced by exclusive Phil-trol design 
and superior quality of construction which make Phil-trols un- 
usually adaptable for industrial uses. 


CHECK THESE CONSTRUCTION FEATURES OF SOLID-FRAME PHIL-TROLS: 


Frame Construction—One piece, ¥%” iron, annealed at 1400° F., 
furnace cooled. The frame is dovetailed and staked into the end 
plate, an exclusive Phil-trol method that assures a secure bond, 
adds mechanical strength and increases the efficiency of the 
magnetic path. 


Plunger and Plunger Stops—Made from specially processed steel, 
(H sancated for increased efficiency. Available in three types of end 

shapes: (1) Flat end type “X” for A.C. Phil-trols has high seal-in 
call. . highest seal-in pull when used on D.C. Phil-trols; (2) 
90° conical end plunger “W” for D.C. Phil-trols only .. . has 
good pull and average seal-in factor; (3) 60° conical end plunger 
“Y” for D.C. Phil-trols only .. . greater pull at beginning of stroke 
than 90° plunger. 


YY Coil Construction—Standard coils are pein wound on fiber 


bobbins. Wire is highest grade enameled copper. Coils are thor- 
oughly impregnated with best insulating varnish. For high tem- 
perature applications, special magnet wire and inorganic varnish 
impregnation is used. Complete coil data and part number are 
specified on coil. 


Plating—Entire frame and plunger stop are cadmium-plated to 
withstand 200 hour salt spray test. Plunger is polished chromium- 
plated for smoothest possible action. 


There are five standard sizes of solid-frame Phil-trols. They are 
denoted as Types 38, 39, 40, 41 and 42. Each is supplied in any 
of the usual commercial A.C. voltages and frequencies, and in 
D.C. voltages. In their standard form, Phil-trols are for ‘‘pull” 
applications only. They may be converted to the ‘‘push” type 
with only slight loss of efficiency. 

If you have a solenoid problem, it is probable that one of the 
five standard types of Phil-trols will meet it. If not, we are ready 
to design to your specific requirements. Our engineers, located 
in principal cities, will be pleased to assist you. Write: 
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AC-DC END PLATE DESIGN 
AC PLUNGER STOP DESIGN 


<———— BRASS GUIDE TUBE 


LozzZzZ 2a Le PLUNGER STOP 
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BRASS GUIDE TUBE ~_ 


RON TO IRON 


con __ 007" AIR GAP 


COW FORM 


PHILLIPS CONTROL CORP. 


G12 WN. MICHIGAN AVE., CHICAGO 11, ILLINOIS 
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515 FOURTH STREET 
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e Photo Hash Control @ Instrument 
@ Television @ Radio e Electronics 
and Industrial Applications 

e Electrical Coil Windings 


The stringent requirements 
of a radio of distinction 
call for high calibre trans- 
formers and electrical coil 
windings. For superior 
quality and production, 
manufacturers use Dinion 
Transformers and Coils. 


Specialists in Difficult Designs 


DINION COIL COMPANY, INC. 


CALEDONIA 
NEW YORK 


This low cost unit provides positive pro- 
tection against the hazards of incorrect 
paralleling of A.C. generators. It auto- 
matically controls circuit breaker closure 
when generator frequency, voltage and 
phase are correct. 


Only one synchronizer needed for any 
number of generating units. 


Write for further details. 


sind oe 


INGTON INSTRUMENT COMPANY 
BURLINGTON, IOWA 


144,785. Estimated overall industry shipments in March 
were placed at $29,012,000 as against $26,765,000 in 
the preceding month. Another major index—gearing 
sales—also moved up in March, reaching 380 as against 
350 in February (American Gear Manufacturers Asso- 
ciation). March sales of electrical energy aggregated 
17,800,000 kwh, slightly up from the February total of 
17,783,262. In the home appliance group, NEMA fig- 
ures for electric flat iron sales booked showed a March 
total of 565,336 units as against 554,758 in February 
and 405,522 in January. 

Factory sales of electric household washers dipped 
slightly to 287,397 units in March compared to 289,838 
in February, but they were 175 per cent up compared 
to the March, 1946, total of 104,296. Ironer sales 
reached 42,442 units as against 39,239 in February. 
For the first quarter of this year, sales of househoid 
washers and ironers reached an all-time high. Washer 
sales for the quarter were 835,468 units, while ironer 
sales reached 113,190. (Source: American Washer and 
[Ironer Manufacturers’ Association. ) 

An increase was also recorded in March factory sales 
of mechanical stokers, with the total reaching 3878—5¢ 
per cent over the 2483 units sold in February. Dollar 
value of shipments of porcelain enameled products fell 
off by 10 per cent in February, according to the Porce 
lain Enamel Institute. A favorable report has been is 
sued by the Tube Division, Radio Manufacturers, Asso 
ciation, indicating that the shortage of receiving tubes 
that held back output of receivers in 1946 has now been 
definitely overcome. Sufficient tubes are now being 
produced to meet the domestic demand and to furnish 
a “reasonable” exportable surplus. 

March output of radio receiver sets showed an overall 
production of 1,377,269 sets, of which 67,264 had FM 
facilities and 6635 were radio-television sets. For the 
first quarter of the year, total receiver set production (as 
reported to the Radio Manufacturers Association) 
reached 4,231,415 units. 


Copper Market Tighter 


Copper prices, meanwhile, have hit a 29-year high, 
at least as far as actual trading is concerned. Official 
domestic price is still 211%4¢ per lb, but consumers are 
entering the market for imported metal and are paying 
the equivalent of the world market price (currently 
2334¢ per lb). It is understood that imported metal has 
been bought at about 24¢ per lb, and there are some 
apparently well-founded reports that sales at substar. 
tially higher prices have been made, thus reflecting an 
apparent tendency to “gray” market operations in a 
continuing tight market. 

A brighter note however has been struck in an annual 
report to stockholders by E. T. Stannard, president of 
Kennecott Copper Corp. Mr. Stannard expects that the 
domestic price of 2114¢ will be maintained for the re- 
mainder of the year and he sees an approximate balanc« 
between supply and demand early in 1948. Although 
supplies from government stockpiles will probably bh: 
exhausted by July, private imports of copper (now that 
the 4¢ per Ik duty has been suspended) should reac! 
about 25,000 tons a month. This added to estimated 
domestic output of 80,000 tons monthly, he said, should 
bring available supplies to 105,000 tons leaving only : 
gap of 10,000 tons between estimated consumption. 
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SET YOUR OWN PRICE 
IN SEALED BID SALES 


G.: your bearings from the $18,000,000 
stock now being sold by WAA. Friction 
and anti-friction bearings and components 
in all sizes and types are included in this 
stock. Many sizes are available in produc- 
tion-run quantities. Set your own price on 
what you need and submit your bid. Get 
all pertinent information from your nearest 
Customer Service Center or WAA Re- 
gional Office—go there to make your own 


inspection. 


EXPORTERS! Your business is solicited. Much mate- 
rial which is surplus in the United States is urgently 


needed or is readily salable in other countries. Watch 
Sales of bearings will be held at fre- |\QWwO—™ : for other offerings, many of them may be of interest 


quent intervals. To receive information \ | ee 
on future sales, write, wire or phone the 

Regional Offices listed below asking 

that your name be placed on their mail- 

ing lists. 


CINCINNATI - CHICAGO - ST. LOUIS - DETROIT 
KANSAS CITY, MO. +» CLEVELAND 
LOS ANGELES - NEW YORK 


eFELEE OF GENERAL pisPpesat 


Offices located at: Atlanta - Birmingham + Boston + Charlotte - Chicago 

Cincinnati + Cleveland - Denver + Detroit - Grand Prairie, Tex. « Helena « Houston 
Jacksonville » Kansas City, Mo. + Los Angeles - Louisville »- Minneapolis + Nashville 
New Orleans + New York + Omaha ~- Philadelphia + Portland, Ore. « Richmond 
St. Lovis + Salt Lake City + San Antonio + San Francisco + Seattle + Spokane «+ Tulse 
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M. D. HUBBARD SPRING CO. | 


SPRINGS STAMPINGS WIRE FORMS 
WASHERS COTTERS EXPANSION PLUGS 


525 CENTRAL AVE. 


PROVIDE DELAYS RANGING 
FROM I TO 120 SECONDS 


Features: — Compensated for am- 

bient temperature changes from —40° 

to 110° F .. . Hermetically sealed; not 
affected by altitude, moisture or other climate 
changes . . . Explosion-proof . . . Octal radio 
base . . . Compact, light, rugged, inexpensive 
. . . Circuits available: SPST Normally Open; 
SPST Normally Closed. 


PROBLEM? Send for “Special Problem Sheet” 


Amperite REGULATORS are the simplest, lightest, cheapest, 

and most compact method of obtaining current or voltage regu- 

lation . . . For currents of .060 to 8.0 Amps. . . Hermetically 
sealed; not affected by altitude, ambient temperature, 
humidity. Write for 4-page Illustrated Bulletin 


FA mperite CO., 561 Broadway, New York 12,N.Y 


A 


Other trade opinion takes a less optimistic view, 
pointing out that the competitive position in the world 
market is very keen and there is no complete assurance 
that American interests will be able to buy as much as 
25,000 tons monthly, unless European demand slackens. 
Robert C. Stanley, president of International Nickel 
Company of Canada, Ltd., asserted that the temporary 
suspension of the copper duty will not encourage foreign 
suppliers to discard their established customers abroad 
for relatively temporary connections here. He advo- 
cated a complete revocation of the copper import duty. 
He also advocated that the 2%4¢ per lb duty on refined 
nickel be lifted to help bolster up the supplies in this 
country of this metal. He pointed out that some 
40,000,000 Ib of primary nickel were needed by the 
stainless steel manufacturers alone in 1946, 

April output of copper from domestic mines reached 
75,687 tons, a slight increase from the March total of 
75,378 tons. Owing to the elimination of import duty, 
direct comparison of the refined production is not 
possible as, effective with April, the Copper Institute 
monthly report on refined metal includes imports as 
well as domestic material. This total was 107,270 tons. 


Calendar of Meetings 
June 1-6—1947 Summer Meeting, Society of Automo- 
tive Engineers, French Lick Springs Hotel, French 
Lick, Ind. 
June 2-4—3lst Annual Meeting, American Gear Manu- 
facturers Association, The Homestead, Hot Springs, Va. 


June 2-4—Semiannual Meeting, American Society of 
Heating and Ventilating Engineers, Hotel del Coronado, 
Coronado, Cal. 


June 3-5—Meeting, Farm and Home Freezer Manufac- 
turers Association, Cavalier Hotel, Virginia Beach, Va. 
June 5-6—Annual Mid-Year Convention, National Warm 
Air Heating and Air Conditioning Association, Edge- 
water Beach Hotel, Chicago. 

June 9-11—34th Spring Meeting, The American So- 
ciety of Refrigerating Engineers, Hotel Alexandria, 
Los Angeles. 

June 9-13—Summer General Meeting, American In- 
stitute of Electrical Engineers, Montreal, Que. 

June 10-12—Annual Convention, Radio Manufacturers 
Association, Stevens Hotel, Chicago. 

June 16-18—Annual Meeting, Stoker Manufacturers’ 
Association, Lookout Mountain Hotel, Lookout Moun- 
tain, Tenn. 


June 16-19—Semiannual Meeting, The American Society 
of Mechanical Engineers, Stevens Hotel, Chicago. 
June 16-20—1947 (50th) Annual Meeting, American 
Society for Testing Materials, Chalfonte-Haddon Hall, 
Atlantic City. 
June 22-28—Spring Meeting, National Electrical Manu- 
facturers Association, The Homestead, Hot Springs, Va. 
June 23-27—Industrial Finishing Exposition, sponsored 
by American Electroplaters’ Society, Convention Hall, 
Detroit. 
Aug. 26-29—Pacific General Meeting, American In- 
stitute of Electrical Engineers, San Diego, Cal. 

For additional news of coming meetings 

and expositions, see the Trade Associ 

ations and Technical Societies section. 
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ORNAMENTATION 
OF METALS 


Etched zinc name plate with three- 
color enamel fill-in. Blanked 
pierced and formed. 


PLASTIC AND METAL 
COMBINATIONS 


Highly decorated center button of clear 
plastic, set into plastic container with 
decorated chrome metal strips. 


The versatility of plastics, metals and plastic-metal ORNAMENTAL PLASTICS 


combinations has opened unlimited possibility for Clear plastic crest of three-dimensional 
the modern designer who is striving for precision casting, decorated enamel fill-in, 
and eye-catching appeal at the least possible cost. 

Under one big roof at Auto-Lite’s Bay 

Manufacturing Division are the technical 

skills and the equipment which provide 

decorative and functional developments 

in both plastics and metals . . . These 

have proved themselves essential ingredi- 

ents in the development and improvement 

of a wide variety of manufactured products. 


THE ELECTRIC AUTO-LITE COMPANY 


Bay Manufacturing Division 
Detroit 2, Michigan Bay City, Michigan 


Tune in the Auto-Lite Radio Show Starring 
Dick Haymes—Thursday Nights, 9:00 P.M. 
—E.T. on Columbia Broadcasting System 


FUNCTIONAL PLASTICS 
Plug-in. thermo-setting plastic terminal 
with intricate metal inserts. 


ROLLED AND FORMED METALS 


Etched and polished aluminum scuff: plate with 
enamel fill-in. Rolled, formed, pierced and trimmed. 
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ANOTHER 


Courtesy 

of the 

Leece Neville 
Company 


WIRE WOUND 
RESISTORS 


3 
Element 
Regulator 


Our engineering staff with modern laboratory equipment 
is available to help you solve your problems and the de- 
velopment of the best unit to fit your needs. 

Strip Resistors - Porcelain Heating Elements - Standard 
and Special Heating Elements. 


Let Us Help You 


: H. W. TUTTLE & COMPANY 
Pa sO Ua 


Adrian, Michigan 
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CONTACTS 


PRECISION SERVICE... 


from Order to Delivery! 


Your production problems may be simplified when 
you consult an organization with a long record of 
successfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
own designs executed, send us your requirements, 
and they will receive our most careful attention 


Extra KNOW-HOW 


for your specific design problems 





Total domestic deliveries were 120,089 tons. This com- 
pares to 123,590 tons in March and 117,734 in Feb- 
ruary. January was the high point of the year when 
143,692 tons went to consumers. 

Steel production for the week of May 19 was esti- 
mated at 96.1 per cent of capacity. For the first quarter of 
1947, steel output made a new peacetime record, aggre- 
gating 28,000,000 tons. Current supply situation is still 
tight, but consumers are showing a more cautious atti- 
tude in making forward commitments. Scrap prices 
have been coming down steadily, reversing sharply the 
previous trend toward all-time highs. 

In other metals, lead is still holding to its established 
high price level, but further advances are not expected, 
although supplies are still stringent. Zinc however, may 
be due for an advance as the metal is tight, despite high- 
level production. World supplies are being adversely 
affected by sharply curtailed production. In Belgium, 
France and Norway, for example, output is being held 
down by lack of fuel. Mexico, which normally ships the 
major portion of its output to this country, finds that 
other markets are likely to pay higher prices. The silver 
market has been somewhat quiet, with prices fluctuating 
between 70 and 75¢ per oz. As of May 14, the official 
New York price was 7234¢. 


Edison Foundation Campaign 

Nationwide campaign is on to raise a fund of $2,590-, 
000 to carry out the 10-year plan of the Thomas Alva 
Edison Foundation, Inc. This Foundation, organ- 
ized last year by a group of industrial and business 
leaders, has set up these objectives: 

1—To acquire and preserve the Edison library and 
laboratories at West Orange, N. J. 

2—To set up there, as planned by Dr. Charles F 
Kettering, vice-president and director of research for 
General Motors Corp. and president of the Foundation, 
the Edison Center for Invention, Discovery and Re- 
search. 

3—To restore the nationwide Edison scholastic com 
petitions which were sponsored by the inventor in the 
last two years of his life. 

Harvey S. Firestone, Jr., president of Firestone Tire 
and Rubber Company is the national chairman. Among 
the thirty industry division chairmen are James F 
Lincoln, president of the Lincoln Electric Company, 
Cleveland, who heads up the Electrical Equipment 
Manufacturers Division, and Philip D. Reed, chairman 
of the board, General Electric Company, who is chair 
man of the Industrial Division. 

Readers of ELtectrical MANUFACTURING who ma\ 
wish to participate in this project, may obtain additional 
information by communicating with the Thomas Alva 
Edison Foundation, Inc., c/o Hotel Plaza, New 
York 19, N. Y. 


INDUSTRIAL BRIEFS 


Gothard Manufacturing Co., Springfield, Ill., has pur 
chased the tools, equipment and inventory for dynamotor 
inverter and motor generator production from Pioneer Gen- 
E-Motor Corp., Chicago, who are discontinuing the manu 
facture of these items. Harold Argue leaves the Pioneer 
engineering department to become chief engineer of Gothard 
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* RICHARDSON 


VSAW 

Vv SAND 
VTURN 
Vv MILL 
YROUT 
V FLY CUT 
VDRILL 
VTAP 

V PUNCH 
V/V SHAVE 
VFORM 
V BUFF 
VSHEAR 
V PRINT 
VSLOT 
VEDGE 
VBRAND 
VGRIND 


e Ways to fab 


The RICHARDSON COMPANY 


Sales Headquarters: MELROSE PARK, ILL. 


NEW YORK 6, 75 WEST STREET 
PHILADELPHIA 40, PA., 3728 NO. BROAD STREET 


CLEVELAND 15, OHIO, 326-7 PLYMOUTH BLDG. * DETROIT 2, MICH., 6-252 G. M. 
r Factories: MELROSE PARK, ILL. ° 
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Here is a fly cutter in action: knifing out plastic discs. 

It’s just one of eighteen distinct fabricating operations 
available... to users of Laminated INSUROK. 

The practices we recommend are universally accepted as 

standard in the industry. However, Richardson Plasticians welcome 
the opportunity to work with you in developing specific methods 
to handle any new problems. . . without obligation. 

So whether we do the job for you to your specifications, 

or it’s done in your own shop, our experience 


in the technique of fabrication is at your service! 


INSUROQK Zreccscon Plastics 


FOUNDED 1858 
Sales Offices 


LOCKLAND, CINCINNATI 15, OHIO 


BLDG. + 
NEW BRUNSWICK, N. J. « DIANAPOLIS, IND 


ROCHESTER 4, N. Y., 1031 SIBLEY TOWER BLDG. 
MILWAUKEE 3, WIS., 743 NO. FOURTH STREET 
= LOUIS 12, — 5579 PERSHING AVENUE 


MEANS ously IN PLASTICS — 


or 








“RESEARCH 

«@ continuous transfor- 
mation of possibilities into 
practical ideas in plastics. 





* DESIGNING 

«+ Artistic visualization. 
Creative engineering. 
Practical planning for 
efficient plastics production. 





“PRODUCTION 

.++ Complete machine shop 
facilities for manufacturing 
our own dies, molds, tools. 





* LAMINATING 


~-- Sheets, rods, tubes. 
Standard NEMA grades; 
over 100 special grades. 






* MOLDING 
.+- Rubber and bitumi- 
nous plastics; and synthetic 
resin plastics... Beetle, 
Bakelite, Durez, ete. 





A 10 YEAR RECORD 
OF PRECISION TIMING 


‘Cmes 


TYPE RE 
RESET TIMER 


CHECK 
LIST OF 
DISTINCTIVE FEATURES 


FUNCTION ... manual operation of push button 
closes one circuit, opens the second. At end of 
time cycle, circuits restore to original position. 


COMPACT, simple design... attractive appear- 
ance, trouble-free continuous operation. 


EASY TO SET micrometer adjusting mechanism, 
full-vision scale. 


PROGRESS INDICATOR travels across dial face, 
shows unexpired time cycle...returns to setting 
point at completion of operation. 


SYNCHRONOUS MOTOR...precision, slow 
speed, self-starting...resets smoothly... rigidly 
mounted. 


Widely used for photographic reproduction of letters, 
blueprints, documents and records, the Hunter Electro- 
Copyist is another product where accurate, dependable 
time control is essential to performance. 


And that is why Hunter has for ten years selected Cramer 
Reset Timers on copying machines where automatic, elec- 
tric control of exposure period is required ... from the 
new, compact office machine shown above to the huge 
machines with 48” x 168” copying surface used in air- 
craft engineering departments. 


Specialists in TIME as a factor of CONTROL, Cramer has 
developed a wide range of devices for a great variety 
of commercial and industrial timing duties. If the per- 
formance of your product depends on precision timing, 
consult Cramer. 


THE R. W. CRAMER COMPANY, INC. 
RIVER STREET, CENTERBROOK, CONN. 


: SZ” tt 
Crane. IN TIME 


AS A FACTOR OF 


CONTROL 








Other Pioneer key production men are also joining the Gothard 
organization. The company will commence operations at 
Springfield shortly. 


Sy-Co Engineers, New York City, consultants on industrial 
construction, have formed the Sy-Co Corp. The new firm, 
which will remain at 1182 Broadway, New York City, will 
specialize on the design and installation of automatic conveyor 
systems. 


The operations of Roxalin Flexible Finishes, Inc., Eliza- 
beth, N. J., have been integrated with Interchemical Corp.’s 
Finishes Division, New York City. 


C. P. Clare & Co., Chicago, has opened a new sales engi- 
neering office at 681 Grant St., Denver 3, Col. Clyde P. 
Elliott is in charge. 


The Electric Products Co., Cleveland, has opened a new 
district office in Chicago at 407 South Dearborn St. Robert 
R. Kovach will manage the office. 


National Electronics, Inc., Geneva, IIl., has completed the 
installation of facilities for the production of industrial elec- 
tronic tubes. John H. Hutchings, formerly engineering vice- 
president of Continental Electric Co., is engineering vice- 
president of National, and L. J. Prevost, formerly manager of 
the thyratron and phototube division of Continental, is presi- 
dent of National. 


Colonial Radio Corp., Buffalo, N. Y., subsidiary of Syl 
vania Electric Products, Inc., has opened its new plant at 
Riverside, Cal. 


General Electric Co. is installing equipment for the man- 
ufacture of plastics molded parts in a newly purchased factory 
at Decatur, Ill. According to the company, the new plant 
will be converted into one of the largest plastics molding 
plants of its kind in the country. G-E’s plastics headquarters 
are at Pittsfield, Mass., with other plants located at Taunton, 
Mass.; Meriden, Conn.; Ft. Wayne, Ind.; Scranton, Pa.; 
and Coshocton, Ohio. 


The Plastics Division of Andover Kent Aviation Corp., 
New Brunswick, N. J., has been merged with the facilities 
of the Rodic Rubber Corp., also New Brunswick, a wholly 
owned subsidiary. 


The Connecticut Precision Casting Co. has been formed 
at New Canaan, Conn., by C. T. Finn and B. T. Butterworth, 


ac. 


Lord Manufacturing Co., Erie, Pa., has established a new 
branch office in Providence, R. I., at the Industrial Trust Build- 
ing. Dan Rowan is in charge. 


Markel Electric Products, Inc., Buffalo, N. Y., has pur- 
chased a three-story structure at 107-111 Carroll St., Buffalo. 
This will increase the company’s manufacturing space by about 
20 per cent. 


Federated Metals Division of American Smelting and 
Refining Co., New York City, has introduced a new trad 
mark and slogan, “Federated First in the Nonferrous Field,” 
to identify its wide range of products plus research and appli- 
cation study facilities. 


The Charles Bruning Co., Inc., Chicago, is celebrating its 
50th anniversary. This company, manufacturers of sensitized 
papers, drafting and engineering equipment and materials, 
was founded in 1897 by Charles Bruning in New York City. 


Brown Instrument Co., Philadelphia, has opened a Balti- 
more district office. The company will operate from 2100 
St. Paul St. until larger quarters are ready at 1209 E. 25th St. 
W. J. Law will be in charge of this office. 


The Kellogg Switchboard and Supply Co., Chicago, 


pioneer manufacturers of telephones and switchboards for inde 
pendent telephone companies, is celebrating the company’s 
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nt @ Here’s photographic evidence that EverLOCK 
rs washers really take hold with a grip that defies 


Ls every loosening action. Note how EverLOCK 


wide chisel edges have dug into the contiguous 


i faces of both work and nut to provide several 
. times more area of resistance than other washers. 
Guard your assemblies with EverLOCK ... 
The Washer That Has The Edge. Fast, easy ap- 
a plication saves assembly time— automatically 
safeguards against stretching of bolts or distor- 
"a tion of threaded parts. Four standard types 
oa meet most lock washer needs. 
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Senior... 


the ELECTROPUNCH Model BH 


a more powerful model... 


Yes, a second Electropunch 
— the new BH Model offers 
up to 2250 pounds’ impact 
pressure. (As with Junior 
model, variable transformer 
gives a full range of pressures 
up to this maximum.) Model 
BH Electropunch is the big 
brother of the Junior Model 
— the original Electropunch 
that increased production up 
to 800% in many plants! The 
new model was designed for 
working heavier material of 
all kinds. 


Many features on BOTH 
models 

© Do dozens of jobs: wire 
cutting, stapling, marking, 
riveting, piercing, blanking, 
drawing, etc. 

e Occupies less than | sq. 
foot of space 

e Spindle solenoid operated, 
spring return 

® 110 volt, 60 cycle A.C. — 
plug in anywhere 

© Ruggedly built 





Optional Operating Controls 
Operating button on both models 
can be located to trip when work is 
fed into punch. Foot switch available 
at slight extra cost. 

Write for bulletin today. 


A Mightier Mite 
Dept. E.3 That Packs a Punch 


BLACK & WEBSTER INC. 


126 MASSACHUSETTS AVENUE, 
BOSTON 15, MASS. 


BUILT FOR 


PT SERVICE 
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golden anniversary this year. Milo G. Kellogg, grandfather 
of James H. Kellogg, present executive head of the company, 
founded the firm in Highland Park, III. 


Cincinnati Electric Products Co., Cincinnati, has changed 
its name to The Fusite Corp. 


The Lindberg Engineering Co. and the Fisher Furnace 
Co.., both Chicago, have combined their operations. The 
Fisher organization will now be known as Fisher Furnace 


Division, Lindberg Engineering Co. Kenneth D. Hoke, 
former vice-president of Fisher Furnace Co., will head this 
division. 

Selenium Corporation of America, Los Angeles, has 


moved into its new plant containing 32,000 sq ft of floor space 
at 2160 East Imperial Highway, El Segundo, Cal. Installation 
of latest equipment for highly specialized operations has in- 
creased production volume. Engineering, inspection and test- 
ing facilities have been greatly expanded. 





TRADE ASSOCIATIONS 
AND TECHNICAL SOCIETIES 


NEMA to Participate in Machine Tool Congress 

The National Electrical Manufacturers Association will 
sponsor a special session at the 1947 Machine Tool Show, 
to be held in Chicago from September 17-26, inclusive. 

NEMA’s participation in this giamt event, expected to be 
the largest exposition of a single basic industry on record, is 
being planned by a Joint Sections Committee for September 
22. This committee is made up of representatives from the 
Motor and Generator Section, Industrial Control Section, and 
the Knife and Enclosed Switch Section. 





National Electronics Conference in November 

A program of between 50 and 60 technical papers, covering 
all phases of electronics, is being planned for the 1947 National 
Electronics Conference to be held at the Edgewater Beach 
Hotel, Chicago, on November 3 to 5. A portion of this program 
is being arranged by the Electronics Section of the American 
Institute of Electrical Engineers in connection with AIEE Fall 
Meeting in Chicago. The Institute of Radio Engineers is spon- 
soring another portion. Both societies are sponsors of the con- 
ference. 

Manufacturers’ exhibits of electronic equipment are also being 
planned for the conference. 
















Standardization Seminar Announced 

Five-day seminar on organization of industrial standardiza 
tion will be made available to company standards engineers 
and others interested in the subject by Dr. John Gaillard at 
the Engineering Societies Building, New York City, during 
June 23-27. Course will include lectures and round-table dis- 
cussions. For particulars address Dr. Gaillard at American 
Standards Association, 70 E. 45th St., New York 17. Dr. 











When on 
You NEED a 


COMMUTATOR that can “takeit’’ 


Our staff of engineers has had years of “know how’ experience in 
building better commutators—their services are yours for the asking. 








Write The Toledo Standard Commutator Co. 
2242 Smead Avenue, Toledo 6, Ohio 


“The Nation's Largest Exclusive Manufacturers of 
Quality Commutators”’ 


3 FACTORIES 
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Gaillard is engineer in charge of mechanical standards for 
the ASA and lecturer on industrial standardization at Colum 
bia University. 






Hausmann Heads NEMA’s Laminate Committee 

E. O. Hausmann, director of technical control, Continental 
Diamond Fibre Co., Newark, Del., is the new chairman of the 
Advisory Technical Committee of the Laminated Products 
Section of the National Electrical Manufacturers Association 
Vice-chairman will be Dr. Norman A. Skow, director of re 
search, Synthane Corp., Oaks, Pa. The elections were mad 
at the committee’s spring meeting held in Cincinnati. Mr 
Hausmann succeeds G. H. Mains, development engineer, Pheno- 
lite Division, National Vulcanized Fibre Co., Kennett Square, 
ra. 

Important activities under consideration by the committee 
include a study of properties of glass base laminated materials ; 
development of better laminates based on an investigation of 
variations in the construction of fabrics; correlation of end 
use with laboratory tests; study of a full range of physical 
properties, including drawing, stretchability, coefficient of ex- 
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@ In dollar terms, the hearing aid has 
ceased to be a luxury. 

Improved design, mass production 
of principal parts, and the versatility 
of Durez phenolics have shared in 
lowering prices that open for new 
thousands this door to a normal social 
and business life. 

All that many wearers ‘see of their 
own hearing aid is, in fact, Durez and 
the slim connecting cords. So small is 
the receiver... either air conduction 
or bone conduction type... that often 
even these are invisible to others. 


PHENOLIC PLASTICS THAT 
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Manufacturers credit the combina- 
tion of properties available in Durez 
phenolic plastics with a substantial 
part in their phenomenal progress. They 
value especially the self-insulating 
properties of Durez and its fine acous- 
tical properties. Its moldability sim- 
plifies both design and production. Its 
smooth finish is not affected by per- 
spiration and does not wear off. Of 
value too is its light weight. These 
make for economy in production, 
comfort. for the wearer, and long effi- 
ciency in everyday service. 


The factors that make Durez so 
valuable to the manufacturers of hear- 
ing aids are being used with equal 
effectiveness in other branches of the 
communications field .. . radio, tele- 
phone, inter-office, and so on. 

In your industry too, the versatility 
of this material may be a key to the 
economies you are seeking. Why not 
call on our experience ? Durez Plastics 
& Chemicals, Inc., 66 Walck Road, 
North Tonawanda, N.Y. &xport Agents: 
Omni Products Corporation, 360 Fourth Ave., 
New York 10, N. Y. 
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pansion, thermal-conductivity, Rockwell hardness, specific heat, 
resistance to heat and modulus of elasticity in tension and 
flexure. Tests are being conducted at The Johns Hopkins 
University under a long term cooperative arrangement. 

The committee is also working in the field of post-forming of 
laminated thermosetting sheets and has issued a booklet con- 
taining recommended practices for this manufacturing. It 
covers all phases of the subject, including methods for deter- 
mination of proper post-forming temperature and a _ blister 
test to show the suitability of the laminate for post-forming. 

The booklet, “Recommended Practice for the Selection of 
Laminated Sheets for Use in Post Forming” (Publication No. 
47-122), may be obtained from NEMA, 155 East 44th St., 
New York 17, at 25¢ a copy. 
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Farm Electrification Conference in October 

Leading electrical associations and professional societies will 
participate in the Second National Farm Electrification Con 
ference, to be held at the Claypool Hotel, Indianapolis, Ind., 
October 7 and 8. 

Among the 13 groups invited to participate are the Amer- 
ican Institute of Electrical Engineers, American Society of 
Mechanical Engineers, American Washer and Ironer Man 
ufacturers Association and National Electrical Manufacturers 
Association. 

Program for the meeting is being developed by a committee 
headed by Truman E. Hienton, head of the Division of Farm 
Electrification, U. S. Department of Agriculture. 


ASTE Schedules 1948 Exhibition 

Next biennial exhibition of the American Society of Tool 
Engineers will be held at Cleveland during the week of March 
15, 1948. The exhibition will be staged in Cleveland’s Municipal 
Auditorium. The event will be held concurrently with the 
Motor - driven ASTE 1948 annual meeting. Particulars regarding the ex- 


forced air cooling iy Sititrtin ‘ 
new GoldE Air- hibition are available from the ASTE’s executive secretary, 
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eee Harry E. Conrad, 1666 Penobscot Building, Detroit 26. 
ies ae The 1947 semi-annual meeting of the ASTE will be held 
To SPEED TRAINING cago, Hlinois. at the Statler Hotel, Boston, October 30 and 31, and November 
1, 1947. 


or FOR ENTERTAINMENT Hyatt Plastics Award to Dr. Grebe 


Annual John Wesley Hyatt Award for outstanding achieve- 

Z ment in the plastics industry during 1946 has been given to 
N advanced idea, developed Dr. John J. Grebe, director of the physical research laboratory 

. be of Dow Chemical Co., Midland, Mich. Presentation of the 

to meet needs in training award was made recently to Dr. Grebe at a dinner at the 
centers, schools, churches, hospi- Hotel Statler, Detroit, by Charles F. Kettering, vice-president 
t | f . h : of General Motors Corp. and a member of the Hyatt Award 
ais, actories, t eaters, meeting Committee. Walter Dorwin Teague, industrial designer, spoke 
places, etc., Signal motors are on “Design in the World Today.” Dr. Grebe received the 
award for his work in the production of pure styrene and its 


used because of their dependable polymerization 
long life and quiet operation. \ special silver medal presented by the Hyatt Award Com- 


mittee to Robert R. Dreisbach of the Dow Chemical Co.’s 


Just one application of Signal physical research laboratory was also for work in the styrene 
small fractional H.P. motors, that field. 
are NEMA’S Special Electrical Porcelain Section 
The Special Electrical Porcelain Section of the National 
e DC Low and Standard Voltage Electrical Manufacturers Association is now known as the 
€ AC DC Special Dry Process Electrical Porcelain Section 


Association Elections 


& Induction © Shaded Pole E. M. Flannery, vice-president of the Bush Manufacturing 
from 1/500 to 1/6 H.P. Co., Hartford, Conn., was elected president of the Refrigers- 

tion Equipment Manufacturers Association at its recent annual 

meeting in Chicago. Mr. Flannery succeeds H. F. Spoehrer, 

SIGNAL vice-president of Sporlan Valve Co., St. Louis, Mo. H. F. 

Hildreth, sales manager, refrigeration specialties division, 
FLECTRIC MFG. C0. Westinghouse Electric Corp., Springfield, Mass., was elected 


Menominee, Michigan vice-president. 


W. B. Peirce was elected president of the American Society 
Offices in all of Tool Engineers at the technical meeting held in Houston, 
principal cities | Tex., on March 21. Mr. Peirce is vice-president in charge of 


research at the Flannery Bolt Co., Bridgeville, Pa. 

Robert Twells, plant manager, Spark Plug Division, Electric 
Auto-Lite Co., Fostoria, Ohio, was elected president of the 
Institute of Ceramic Engineers, at its recent annual convention, 
held at Atlantic City. 
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, an Resinous Tapes, having exceptional 
elongation properties, are well suited for 
taping, harnessing irregular surfaces, bus bars and 
lead wires. Physical and electrical properties 
are excellent. This tape has high dielectric strength, © 
is not affected by acids, oils or grease, 
has unusual ability to heat seal upon itself 
at elevated temperatures, and will not 


support combustion. 


® Complete test data 
available on request. 


® Agent in all principal cities. 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT e@ WOODBRIDGE, N. J 


Vornished Cambric Cloth Wola t- Malo! tae lier] 


» 
Other Varter Product } verves conc teres *vorior” Combination Sot nlation 


Nerul tela Synthetic Resin Extrudea Tubing 
Varnished Silk Substitutes Cable Wrapping Tapes 
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This is the one important de- 
tail of motor development that 
cannot be worked out from 
tables. Established recommen- 
dations can cover only normal 
operating conditions; where 
abnormal conditions are in- 
volved only experience will 
work out a satisfactory solu- 
tion. In our new laboratory we 
are testing brushes for many 
new equipment designs under 
various operating conditions. 
These facilities are available 
for finding the solution to 
your carbon brush problem, 
without cost or obligation. 
Additional information will 
be sent on request. 


PURE CARBON CO., INC. 
440 HALL AVENUE ST. MARYS, PA. 
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M EWN in 
INDUSTRY 


Donald W. Randolph was elected to the newly created post 
of vice-president and director of research and engineering of 
the Apex Electrical Manufacturing Co., Cleveland. He has 
been in charge of the company’s research and engineering di- 
vision since 1942. 





Consolidated Engineering Corp., Pasadena, Cal., has ap- 
pointed James R. Bradburn as director of engineering. Mr. 
Bradburn came to the company in 1945 as vice-president in 
charge of commercial engineering. He was previously with 
General Electric Co. and Eastman Kodak Co. 


John Paul Jones has been appointed chief engineer at 
Bendix Home Appliances, Inc., South Bend, Ind. In addition 
to his other duties as vice-president and director of engineer- 
ing, this post was held by W. F. Oliver during the war. Mr. 
Jones joins Bendix after more than six years’ design, develop- 
ment and production experience with various subsidiaries of 
the International Detrola Corp. 





John A. Vaughan 


John Paul Jones 


W. L. Maxson Corp., New York City, has elected John A. 
Vaughan as vice-president in charge of engineering and also 
as a member of the board of directors. He succeeds the late 
Peter J. McLaren. Mr. Vaughan, who joined Maxson in 
1938, has held several positions including that of chief engi 
neer. He was previously with the Ford Instrument Co. 


David C. Peterson has been appointed as director of engi- 
neering and research at Stewart-Warner Corp., Chicago. Be- 
fore joining Stewart-Warner, he was actively engaged in 
various consulting capacities. 


The Engineering Products Department of Radio Corporation 
of America, Camden, N. J., has named six RCA design and 
development engineers as new section managers. The new 
section managers are Virgil E. Trouant, Broadcast and In- 
dustrial Section; Robert R. Welsh, Communications and 
Specialty Section; William J. Morlock, Distributed Prod- 
ucts Section; Clarence A. Gunther, who is also assistant 
chief engineer, Government Equipment Section; Horace R. 
Dyson, Government Radiation Section; and Stanley W. 
Cochran, manager of government sound engineering. 


Frederick G. Hughes, vice-president of General Motors 
Corp. and general manager of its New Departure Division 
at Bristol, Conn., has retired after 36 years with New De- 
parture. Mr. Hughes has been a top executive of New Departure 
since 1911 when he started at the headquarters plant in the 
post of chief engineer. He was named general manager in 
1933 when New Departure became a division of General Motors, 
and was elected a vice-president of the corporation in January, 
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Don’t Peek Over 
His Shoulder 


If you’d like to keep up-to-date on the multitude of uses for stainless 
steel you may have a copy also. For ELEctroMet Review will bring 
this news to you in quickly readable form. And since the publica- 
tion covers everything from motor boats to pots and pans, your 
special interest is bound to be in there, too. So if you wish us to 
add your name to the 23,000 other industrial executives, designers, 
and architects who receive ELEcTROMET Review free of charge each 


month, just drop us a note, to Department E-6, Room 308. 


ELECTRO METALLURGICAL COMPANY 


Unit of Union Carbide and Carbon Corporation 


30 East 42nd Street [fq New York 17, N. Y. 


PRODUCERS OF ALLOYS THAT MAKE STEEL STAINLESS 
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DC Silicone Insulation Stands Up 
WHILE ALUMINUM MELTS! 





It's hard to believe even when you see it. Note melted 
metal. Yet windings keep “infinite resistance" at 500 volts! 


This kind of performance 
proves again the real economy 
of DC Silicone Insulation. 


Silicone Insulation will frequently stand more 
heat and moisture than the metals used in build- 
ing motors. We've proved it in a laboratory way 
many times, but even our own chief electrician 
was skeptical until . . . 


A fan-cooled 15 H.P. (1730 r.p.m.,3-phase, 440 
volt, 60 cycle) Silicone-insulated motor was used 
to replace a similar 20 H.P. Class "B” motor 
driving our water tower pump. The actual over- 
load was small, but after a few months the fan 
was removed for repair, and somebody forgot 
to replace it. Three weeks later the motor was 
turned off because it sounded as though a bear- 
ing was shot. One was—and aluminum from the 
rotor had melted and splattered over the wind- 
ings. Aluminum melts at 1220” F., but the Silicone- 
insulated winding still had “infinite” resistance to 
ground when “Megged” at 500 volts. 


This incident may never be duplicated in your 
plant, but the heat (and moisture) resistance of 
DC Silicone Insulation means at least ten times 
longer life for Silicone-insulated motors in ordi- 
nary service. It makes smaller motors do bigger 
jobs. It is reducing the cost of motor maintenance 
in many different industries. Try Silicone Insula- 
tion (DC 996 plus glass and mica) on your tough- 
est motor job. For additional information about 
DC 996, send for leaflet No. L 3-8. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


New York « Chicago « Cleveland « Los Angeles 
in Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Ltd., London 





1947. Mr. Hughes will be succeeded as general manager by 
Milton L. Gearing. Mr. Gearing had been plant manager 
of New Departure’s Elmwood and Meriden, Conn., plants for 
15 years, having been with the company since 1923. 


Lyndon C. Cole has been appointed chief engineer of the 
Machine Division of the Osborn Manufacturing Co., Cleve- 
land. He was formerly with the Cleveland Automatic Ma- 
chinery Co. as chief engineer and the Cleveland engineering 
office of the Hydraulic Press Manufacturing Co. 





Lyndon C. Cole George A. Scherry 


George A. Scherry has been appointed chief electrical 
engineer at the La Grange, IIl., plant of Grayhill. Before 
coming to Grayhill he was in charge of engineering and pro- 
duction for the Garner Electronics Corp. Prior to that he was 
with Pioneer Gen-E-Motor Corp. and Ohio Carbon Co. 


Eastern Air Devices, Inc., Brooklyn, N. Y., has elected 
Charles Rinderle, Jr. as executive vice-president and general 
manager. 


Barnes & Reinecke, Inc., Chicago industrial designers, have 
appointed Russell J. Nadherny as chief engineer of the firm’s 
engineering division. Mr. Nadherny comes to Barnes & 
Reinecke with over 20 years’ experience in the product engi- 
neering field. He formerly held engineering positions with 
Athey Products Corp. and Mercury Manufacturing Co. 





























Russell J. Nadherny Thomas M. Linville 


Thomas M. Linville has been named staff assistant to E 
E. Johnson, manager of engineering in General Electric Co.’s 
Apparatus Department, Schenectady, N. Y. Mr. Linville’s 
duties will include coordination of the development programs 
of all G-E motor and generator design engineering divisions 
With the company since 1926, he has held a number of engi 
neering positions. 


Great American Industries, Inc., New York City, has name 
Ralph L. Corey as vice-president. He will be general manage 
of the corporation’s Connecticut Telephone & Electric Divisio: 
at Meriden, Conn., where he will make his headquarters. 


H. W. Clough, vice-president of the Belden Manufactur 
ing Co., Chicago, and widely known in the electrical field 
has rounded out 25 years with the company. Prominent ii 
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SMOOTH RUNNING SIS IN THE PACKAGE, TOO! 


There’s a world of difference between still-fit and oper- 
ating fit in a ball bearing, especially when you're blue- 
printing higher R.P.M’s into your product design. Holding 
run-out to a minimum is the problem in order to maintain 
proper running clearances. Here’s a true measure of ball 
bearing precision...in manufacture and operation both. 

At Federal, inner and outer races of every ball bearing 
are ground concentric with each other to prevent run-out. 
The bore is cylindrical, not tapered or bellmouthed, and 
the sides of the rings are held parallel to each other and the 
ball track. No Federal Bearing is either too tight or 
too loose. 

Add to this, the ball track ground to a chatter-free 
finish and just the right radius, plus balls uniformly 





spherical within .000025” and not varying in diameter 
more than .00005” in any bearing, and you have the pre- 
cision ingredients for close tolerance performance. 

Over 100 individual production, cleaning and inspection 
operations go into every Federal Bearing, and every fourth 
operator is an inspector...all good reasons why, whenever 
tolerances are tight, specify Federal Bearings for smooth 
running...ii any range or size. 


THE FEDERAL BEARINGS CO., INC. - POUGHKEEPSIE, NEW YORK 


Detroit: 2640 Book Tower—26 * Cleveland: 402 Swetland Building—15 
Chicago: 8 S. Michigan Ave.—3 * Los Angeles: 5410 Wilshire Blvd.—36 


FEDERAL BALL BEARINGS 


JUNE 1947 


ONE OF AMERICA’S LEADING BALL BEARING MANUFACTURERS 


SIGNALING TRANSFORMERS 


For the operation of 
A.C. annunciators, con- 
trols, horns, recorders, 
relays, etc., requiring 
greater low voltage 
power that can be sup- 
plied from bell ringing 
transformers. Designed 
for intermittent duty. 


Covers removed to show 
wiring compartments 
for primary and second- 
ary circuits. 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. 
DETROIT 7, MICH. 


GENERATORS 
CONVERTERS 
DYNAMOTORS 
and other products 


SPECIAL ac, vc 
& umversa. MOTORS 


For years our specialty has been the design and production 
of special units to meet the specific requirements of our 
many customers . . . not ordinary stock units, but motors, 
generators and other devices properly designed 

to do the right job the right way. Initiative and 
engineering cll plus the finest craftsmen have 

made ESCO the trade mark that signifies com- 

plete satisfaction in specially-designed electri- 

cal equipment. 


ELECTRIC SPECIALTY co. 


212 SOUTH STREET, STAMFORD, CONN. 
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activities of many industry associations, he is on four com 
mittees, and holds the chairmanship of two, of the National 
Electrical Manufacturers Association. 


Oliver J. Greenway has been appointed a vice-president 
of The International Resistance Co., Philadelphia. Mr. Green- 
way has been works manager of the company since 1944. He 
has had much experience in the radio and electrical industry 
having been with the Westinghouse Electric Corp. for over 20 
years. 


Among other changes in the staff of the Webster-Chicago 
Corp., Chicago, Charles P. Cushway has been elected execu 
tive vice-president and a director. Mr. Cushway in his 25 
years’ experience has served in various executive capacities 
in the industry, including engineering and production man 
agement. 


Among the officers re-elected by Internatienal Business 
Machines Corp., New York City, were Thomas J. Watson 
as president and Charles A. Kirk as executive vice-president 


At the recent meeting of stockholders of Bridgeport Brass 
Co., Bridgeport, Conn., Herman W. Steinkraus was r: 
elected president and chairman of the board. 


Veeder-Root Inc., Hartford, Conn., has elected Arthur E. 
Kallinich and David J. Post as vice-presidents. Mr. Kal 
linich has been with the company since 1912. Mr. Post joined 
the company in 1926. 


F. A. Abbiati, general manager of sales for Monsanto 
Chemical Co.’s Plastics Division, Springfield, Mass., has been 
appointed assistant general manager of the division. Mr 
Abbiati is to be succeeded by James R. Turnbull, who up 
to now has been assistant general manager of sales. Mr 
Turnbull prior to that post was manager of product devel 
opment 


BOOK REVIEWS 


Electronics for Industry—By Waldemar I. Bendz. John 

Wiley & Sons, Inc., New York City. 501 pp. $5.00 

The author, drawing on his wealth of experience with West- 
inghouse Electric Corporation, and with the assistance of 
Charles A. Scarlott, well-known as the editor of Westinghouse 
Engineer, has made available a_ solidly-organized reference 
book on the principles and functions of industrial electronics 
directly aimed at the practical needs of the engineer. 

The fundamental approach is stressed throughout; involved 
mathematical explanations are avoided and so are discussions 
of circuit theory. Contents cover description of the various 
types of electron tubes; explanation of their functions and prin- 
ciples of operation; and discussion of specific fields of application 
such as in induction and dielectric heating. Basic and frequently 
used control circuits are analyzed in detail, particularly from 
the standpoint of their adaptability to other types of equipment, 
and standard industrial applications are discussed. 

The book is illustrated and very good use is made of diagrams 
and schematics. Useful features are the summaries at the end 
of each chapter, and references to source literature 


Proceedings of the National Electronics Conference, 
Vol. II. National Electronics Conference, Inc., Chicago. 
741 pp. $3.50 
The papers presented at the Second National Electronics 

Conference held in Chicago, October 3-5, 1946, have been made 

available in one paper-bound volume. The papers include dia- 

grams, graphs and other illustrations. In addition, there are 

biographical sketches of the authors of conference papers, a 

list of all registrants at the conference, names of committee 

members, etc. For copies of the proceedings, address the 1947 

secretary of the conference, Dr. R. E. Beam, Electrical Engi- 

neering Department, Northwestern University, Evanston, !!1 

(See “Electronic Applications Reviewed at Chicago Confer- 
ence,” p. 112, November 1946, EvectricaAL MANUFACTURING 
for a report on this conference and abstracts of some of the 
conference papers.) 
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your Noise Problems, 
can he Solved Better 
with OD Quietones 


Just because Mom wants to bake a cake 
is no reason why she shouldn't hear her 
pet soap opera. And sooner or later 
she’s bound to find out that some 
mixers don’t cause radio interference. 
Mixers equipped with C-D Capacitors, 
for example. 


C-D’s experience in designing and 
building noise suppressors is unequalled 
in the capacitor industry. We are now 
manufacturing hundreds of types of 
noise filters for electrical appliances 
and equipment. It’s possible, of course, 


MICA © BYKANOL . 


PAPER 


that the exact unit for solving your 
noise problem is not included. In that 
case, Our engineers are ready and 
anxious to design and build the sup- 
pressor best suited to your specific 
requirements—better, faster, more eco- 
nomically. Consult with them. 


Catalog of standard types will be 
mailed on request. Cornell-Dubilier 
Electric Corporation, Dept. H6 South 
Plainfield, New Jersey. Other large 
plants in New Bedford, Brookline and 
Worcester, Mass., and Providence, R. I. 


ELECTROLYTIC 


CAPACITORS #1 AND 2 
Two of the Type MC Filter Capacitors designed for heavy 
duty service on buses, trucks, etc. for spark and noise sup- 
pression. Mechanically rugged, oil filled and impregnated and 
hermetically sealed. 


CAPACITOR #3 
A general purpose filter effectively controls radio noise energy 
created by fluorescent lamps. This capacitive — inductive type 
filter is compact and can be quickly installed in a variety of 
positions. Convenient leads simplify installation, 
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LITERATURE.. 





..Yours for the Asking 





Copies of the material reviewed here are available to engineers or 


executives engaged in product development. Write on your letterhead 


direct to the sponsoring manufacturers, at the addresses indicated. 


Totally Enclosed Motors 

Fan-cooled and nonventilated types of totally enclosed motors 
for machine tool applications are described in an illustrated 
eight-page bulletin (No. MU-25A). The advantages found in 
the use of these motors are summarized, and the structural 
details of specific types are given. A two-page spread illustrates 
several machine tool applications. Wagner Electric Corp., 
6400 Plymouth Ave., St. Louis 14, Mo. 


Wire Wound Resistors 

Specifications, characteristics and dimensions for fixed and 
adjustable power wire wound resistors in ferrule and bracket 
types are contained in a six-page bulletin (C-2). Performance 
graphs are included and typical units are illustrated. Inter- 
national Resistance Co., 401 N. Broad St., Philadelphia 8. 


Permanent Magnets 

A useful reference book on permanent magnets is provided 
in a concise 16-page booklet titled “Permanent Magnets, Their 
Use, Design & Fabrication.” The contents include a discussion 
of fundamental properties of permanent magnet materials, as 
well as of the basic problems involved in magnet design. Typi- 
cal magnet shapes and air gaps are illustrated and described. 
Properties of magnet materials are tabulated and other useful 
data are provided. Thomas & Skinner Steel Products Co., 
1114 E. 23rd St., Indianapolis. 


Bimetal Thermostats 

A line of adjustable and non-adjustable bimetal thermostats 
is described in a four-page folder (F-2000). Principles of 
operation, applications and typical calibration curves are in- 
cluded. There are dimensional drawings as well as photographs 
of various models. Thermostats have a temperature range from 
zero to 650 F for 15-amp, 115 volts a-c service. Stevens Man- 
ufacturing Co., Inc., Richland Trust Bldg., Mansfield, Ohio. 


Round Wire Springs 

Four-page folder provides the user of compression springs 
with data on a specially chosen assortment, comprising 31 types 
of springs likely to meet most design requirements. Data in 
the bulletin are carefully tabulated so as to facilitate ordering. 
Paragon Spring Co., 4615 W. Fulton St., Chicago 44. 


Pilot Light Assemblies 

Folding broadside provides in a concise, attractive manner 
basic data on line of pilot light assemblies. Typical units are 
illustrated. Dial Light Co. of America, Inc., 900 Broadway, 
New York 3. 


Research Test Facilities 

Four-page bulletin (No. 21) describes a laboratory service 
covering standard electrical tests as well as tests in other fields. 
Centro Research Laboratories, Inc., Briarcliff Manor, N. Y. 


Silicone Rubber Fabrics 
Several new data sheets have been issued making available 
general description and property values of several types of sili- 


cone rubber coated fabrics. The Connecticut Hard Rubber Co., 
407 East St., New Haven 9. 


Flexible Couplings 

Seven sizes of flexible synthetic rubber couplings are described 
in a four-page technical bulletin (No. 200-C). Cutaway views 
show construction, specification data are tabulated, and typical 
applications are illustrated by photographs. Lord Manufactur- 
ing Co., Erie, Pa. 
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Motor Starting Capacitors 

A comprehensive catalog list of a line of capacitors for a-c 
motor starting applications is provided in a 12-page bulletin 
(No. 114). Sketches illustrate typical units. The Capacitron 
Co., 849 N. Kedzie Ave., Chicago 51. 


Laminated Phenolics 

Technical data on laminated phenolic tubes are contained in 
a four-page leaflet. Standard and special grades are illustrated, 
and several typical forms are illustrated. Spaulding Fibre 
Co., Inc., 310 Wheeler St., Tonawanda, N. Y. 


Wire Insulating Compounds 

“Zyrox” saturants for wire insulation are described in a 16- 
page technical data bulletin. Types of available compounds 
are discussed in detail, properties are given, and their applica- 
tions and methods of use are detailed. Bakelite Corp., Unit 
of Union Carbide and Carbon Corp., Dept. 44, 30 E. 42nd St., 
New York 17. 


Special Electron Tubes 

Some 113 types of phototubes, cathode-ray tubes, and other 
special tubes are described in a 16-page booklet (Form No. 
CRPS-102). Each type of tube is described in the text, and, 
in addition, technical data are tabulated and terminal diagrams 
are included. Important types are illustrated. The phototube 
section includes tube dimensional outlines as well as spectral- 
sensitivity curves. There is a nominal charge of 10¢ per copy. 
Tube Department, RCA Victor Division, Radio Corporation 
of America, Harrison, N. J. 


Control Devices 

Technical data on electric and pneumatic automatic control 
devices are contained in a 56-page illustrated catalog (No. 
8302). Appropriate illustrations, cutaway views, rating tables, 
etc., are covered. The Brown Instrument Co., Div. of Min- 
neapolis-Honeywell Regulator Co., 4466 Wayne Ave., Phila- 
delphia 44. 


Hydraulic Presses 

The research and production facilities of a manufacturer of 
hydraulic presses are presented in an eight-page illustrated 
brochure entitled “Leadership Through Research.” The Hy- 
draulic Press Manufacturing Co., 1004 Marion Rd., Mount 
Gilead, Ohio. 


Plastics Mold Polishing Service 

Four-page folder (bulletin No. 460) describes polishing service 
developed to produce mold surfaces free of imperfections. Acme 
Scientific Co., 1447 W. Randolph St., Chicago 7. 


Over-Running Clutches 

Revised technical bulletin (No. 231) incorporates new engi- 
neering and technical data describing the construction, opera- 
tion, and applications of over-running clutches and couplings. 
Suitable dimensional drawings and tables are included. The 
Hilliard Corp., 102 W. Fourth St., Elmira, N. Y. 


Yield Strength Calculator 

Convenient, slide-rule type calculator makes it possible to 
quickly determine yield strength values of aluminum alloys, 
brass, copper, carbon and low alloy steels. The calculator is 
printed on heavy varnished stock and measures 8 in. by 10 in. 
Vertical movable figures appear through fixed horizontal slots 
thereby enabling the operator to correlate diameter of test bar, 
sectional area, elongation, and yield load. Available at cost, 
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HONEYWELL now offers the new low priced AS408D Mercury 
Switch that combines quality, versatility, simplicity and /ow cost. 

Less than an inch and a half in length and actuated by a snap tilt 
of 12°, this new Con-tac-tor switch saves both space and materials 
ordinarily needed for more bulky switches. It is now available generally 
for a host of new uses. And like every mercury switch in Honeywell’s 
Con-tac-tor line, this model provides positive contact with low resistance. 
Safe and silent in operation, the switch is built for dependable long-life 
service, and fewer moving parts means real, lasting economy. 


The AS408D shown above is single pole, single throw action, 
designed for small AC loads. There are scores of other types in the 
Con-tac-tor line representing literally thousands of applications. Phone or 
write the Honeywell branch in or near your city for complete data. 
Minneapolis-Honeywell “aay Company, 2685 Fourth Avenue South, 
Minneapolis 8, Minnesota . . . In Canada: Toronto 12, Ontario. 
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CLIFTON, N. J. 


8 ACKERMAN AVENUE, 
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$1.00 each, from Aluminum Research Institute, 111 W. Wash- 
ington St., Chicago 2. 


Electronic Components 

Group of data sheets has been made available describing 
various high voltage components for industrial electronic and 
other types of equipment, saich as pressurized capacitors, fixed 
and variable inductors and neutralizing capacitors. Illustra 
tions, schematic diagrams, performance data, etc., are given. 
E. F. Johnson Co., Waseca, Minn. 


Solderless Wire Connector 

Data sheet (No. 383) provides complete specifications on 
a screw-on type of solderless wire connector. Solar Electric 
Corp., Warren, Pa. 


Plastics Parts 

Looseleaf folder includes data sheets showing a wide selection 
of plastics knobs made from stock molds. Typical items are 
illustrated and dimensional drawings are provided. Data sheets 
also describe special molds for deep relief branding of lettering, 
graduations, etc., on knobs, panel plates, dials, etc. Rogan 
Brothers, 2001 S. Michigan Ave., Chicago 16. 


Miniature Selenium Rectifiers 
Some 20 fields of applications for miniature selenium rectifiers 
are illustrated and described in an eight-page booklet. Circuit 


diagrams are given and performance data are graphed. Federal 
Telephone and Radio Corp., Dept. L316, Newark 4, N. J. 


Wire-Wound Resistors 
Nineteen wire-wound resistors are illustrated in a four- 
page bulletin. Specification data are given briefly. A sample 


of one of the resistors is attached to the bulletin. Precision 
Resistor Co., Inc., 334 Badger Ave., Newark 8, N. J. 


Meehanite Castings 

First of a series of bulletins (No. 24) has been published 
initiating a series of reports on current engineering applications 
of Meehanite castings. Meehanite Metal Corp., Pershing Square 
Bldg., New Rochelle, N. Y. 


Pump-Drive Motors 

A line of vertical induction motors for pump drives is de- 
scribed in an eight-page technical bulletin (No. GEA-4645). 
Cross-section diagrams and cutaway views show the mechanical 
features. General specification data are provided. General 
Electric Co., Section A856-1, Apparatus Dept., Schenectady 5, 
me as 


Smal Electrical Components 

Facilities for manufacturing to special requirements a wide 
line of small components such as coil forms, plugs, connectors, 
cord assemblies, shielded sockets, etc., as well as sub-assemblies, 
are presented in a 44-page illustrated brochure. Alden Products 
Co., Brockton 64P, Mass. 


Radio Components 

Specification data and illustrations covering a comprehensive 
line of components for radio use, such as dials, condensers, 
chokes, etc., are contained in a 24-page catalog (No. 700). 
National Co., Inc., 61 Sherman St., Maiden, Mass. 


Electron Tubes 

Concise data on electronic tubes designed by Bell Telephone 
Laboratories are contained in tabular form in a 16-page catalog. 
Three pages of basing diagrams are included. Western Electric 
Co., Inc., Radio Div., 120 Broadway, New York 5. 


Test Equipment 

Line of various types of test instruments for radio and tele- 
vision use is illustrated and described in a 20-page bulletin 
(No. 14-F). Included are data on a new appliance tester and 
a new signal generator. The bulletin also provides catalog 
information on a line of round or rectangular panel meters. 
Simpson Electric Co., 5200-18 W. Kinzie St., Chicago 44. 


Industrial Controls 


A comprehensive line of various types of all-electric industrial 
controls and floatless liquid level controls is described in a 28- 
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Since 1878, Granite City Steel Company has maintained facil- 
ities large enough to permit the use of the latest processes 
developed by the steel industry ... yet small enough to permit 
the scrupulous attention to manufacturing detail that is neces- 
sary to produce steel of the finest quality. 


And, since 1878, the manufacturers of the Nation and the 
Middle West have specified “Steel from Granite City” when 
they need fine quality steel tailor-made to their own particular 
specifications. They know that steel from Granite City is finer 
quality steel. 


Granite City Steel Company 


GRANITE CITY, 








ILLINOIS 


Chicago « Cleveland 
Houston e Indianapolis 
Kansas City e Los Angeles 


Milwavkee « Memphis 
Minneapolis « Moline 
New York © St. Lovis 


GRANITE CITY STEEL 


HOT ROLLED SHEETS ¢ COLD ROLLED SHEETS + STRIPLATES + STAINLESS-CLAD - TIN PLATE 
TERNE PLATE ¢ ELECTRICAL SHEETS + TIN MILL PRODUCTS - PORCELAIN ENAMELING SHEETS 
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by SLATER 


Scores of satisfied customers 
acknowledge the superior design and 
workmanship of Slater Switches. Their 
value is being constantly proved in thou- 
sands of applications. 





SPST ROTARY SNAP SWITCH 
3A—125 V., 1A—250 V-: Catalog No. 100 
Ye” IPS x 5/16” Shank, Single Hole Mounting 

6” Leads, One Knurled Nut 





Listed by Underwriters’ Laboratories, Inc. 


ELECTRIC & 

MFG. Co., Inc. 
32-63 56th STREET, WOODSIDE, NEW YORK 
WRITE FOR BULLETIN 


SAMPLES AVAILABLE 
UPON REOUEST 











POWER TRANSFORMERS 
CAPACITIES TO 50 KVA 
TO YOUR ORDER — QUICKLY 


Our Plant is geared to pro- 
duce special order Power 
Transformers. We have 
the engineering know-how 
to design to your specific 
needs or to follow your 
prints. 





Ample manufacturing facilities for the produc- 
tion of a complete range of Power Transform- 
ers up to 50 KVA. In most instances, orders 
can be put in work shortly after their receipt. 
Your inquiries are invited. 


EtectraNn Mec. Co. 





4583 ELSTON AVENUE CHICAGO 30, ILL. 
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page catalog (No. 147). Included are data on induction relays, 
special pump controls, induction relay switches, magnetic con- 
tactors and starters, and a-c combination starters. B/W Con- 
troller Corp., 2200 E. Maple Rd., Birmingham, Mich. 


Product Design Service 

Facilities for providing product design and engineering serv- 
ices are described in a 20-page illustrated booklet titled “DFI 
Planned Products Service.” Photographes illustrate actual de- 
signs. Several case histories are included. Designers for In- 
dustry, Inc., 2915 Detroit Ave., Cleveland 13. 


Prefinishing Process 

Illustrated six-page report provides comprehensive data on 
a new special process for pre-cleaning, conditioning and rust- 
inhibiting ferrous metal surfaces prior to organic finishing. Re- 
port includes data on application methods, working concentra- 
tions, and gives various recommendations for operating tem- 
peratures, etc. Oakite Products, Inc., 18H Thames St., New 
York 6. 


Communications Equipment Components 

Product components and materials for the designer of com- 
munications and electronic equipment are described and illus- 
trated in a 44-page catalog (B-3610). Included in the descrip- 
tion are electron tubes, transformers, switches, motors, etc., as 
well as various metals, alloys, plastics, and insulating materials. 
Westinghouse Electric Corp., P. O. Box 868, Pittsburgh 30. 


Electronic Controls 

Various types of electronic indicating and control instruments 
for temperature, voltage, current, speed, signaling, and other 
variables are described in a 20-page illustrated catalog (No. 
3-6400). General principles of design and operation are dis- 
cussed, and there is a brief summary of various types of meas- 
uring and control systems in which these units can be incor- 
porated. Wheelco Instruments Co., 847 W. Harrison St., Chi- 
cago 7. 


Control Instruments 

Four-page folder (bulletin No. W41811) provides catalog 
listing of 150 instruments such as voltmeters, ammeters, and 
recording controllers. The Bristol Co., Mill Supply Div., 153 
Bristol Rd., Waterbury 91, Conn. 


Spring Tension Fasteners 

Four-page folder (bulletin No. 214) presents a case history 
of the application of 14 different types of spring tension fasten- 
ers (Speed Nuts and Speed Clips) in the assembly of a new 
automobile heater. Tinnerman Products, Inc., 2042 Fulton Rd., 
Cleveland. 


Metal Finishing 

Twelve-page booklet contains instructions on the use of 
abrasive pebbles for deburring or finishing cast, stamped and 
machined metal parts. Minnesota Mining & Mfg. Co., 900 
Fauquier Ave., St. Paul 6, Minn. 


Rotary Solenoid 

Four-page bulletin (No. 50) presents technical data describing 
a rotary solenoid unit providing a high constant torque over 
180 deg rotation. Bulletin presents a cutaway view, dimensional 
drawing, and performance graph. Radio Condenser Co., Davis 
& Copewood Sts., Camden 4, N. J. 


Industrial Controls 

Engineering facilities for design of automatic control devices 
for various types of industrial machinery and scientific ap- 
paratus are presented in a 20-page bulletin (No. 132). Several 
case histories are described. Askania Regulator Co., 240 E. 
Ontario St., Chicago 11. 


Contact Spring Assemblies 

Manufacturers of contact spring assemblies have made avail- 
able a specially designed specification sheet which contains de- 
tailed dimensional drawings of three groups of standard con- 
tact springs. This facilitates selection for a conventional spring 
stack-up in a broad range of circuits. This specification sheet 
is printed on tracing paper suitable for blue printing. P. R. 
Mallory & Co., Inc., Indianapolis 6. 
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"| Gibson Electric Company has pioneered in the 
' development of ductile electrical contact materials 
made from metal powders. Ductile Gibsiloy 
contact materials can be cold-headed, rolled, 
blanked, coined, drawn, drilled and otherwise 
formed in the same manner as silver alloys and 
fine silver. Because they are so readily formed, 
Gibsiloy ductile electrical contacts can be eco- 
nomically produced in the shape required for.a 
given application. They can be attached by 
customary procedures such as welding, brazing, 
and riveting. These properties remove many 
design limitations and result in important savings 
,to the manufacturer of electrical equipment. 








Typical forms in which Ductile Contacts are furnished 


OO © 


d © 


Rivet Spherical Concave Back Spherical 
Surfaced Disc Surfaced Disc 





DU 








PO 


Spherical Segment 
Surfaced Block 


“Vv " Shaped Contact 


Gibsiloy electrical contacts are sup- 
plied either as individual contacts or 
as complete contact assemblies. We 
will be pleased to help you with 
your contact design problems. Write 
for information. 
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+) uctile Electrical Contact Materials 


Provides combinations of characteristics 
not available in pure metals or alloys. 
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which silver contacts are applied. 
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Contact Shoe Commutator Bar 
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Because they are made from metal powders 
Gibsiloy electrical contacts offer combinations of 
physical and electrical properties not possible 
with alloyed contact materials. Some of these 
properties, which may be combined in varying 
degrees depending upon the application, are: 
Low and constant contact resistance, high elec- 
trical and thermal conductivity, hardness, resist- 
ance to deformation and wear, resistance to 
sticking. It is interesting to note that Gibsiloy 
ductile contact materials include grades which 
have greater current carrying capacity than 


fine silver. 


Surface section of Gibsiloy A-8 ma- 
terial, magnification 100X, 


Longitudinal section of Gibsiloy A-8 
material, magnification 100X. Note 
from grain structure that the sample 
has been rolled. 
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Cylindrical 
Surfaced Block 
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GIBSON ELECTRIC COMPANY 







8349 FRANKSTOWN AVE., PITTSBURGH 21, PA. 







“SURE, SILVER 


COSTS ARE HIGH— 
BUT GENERAL PLATE 
LAMINATED METALS CUT 
COSTS BY PUTTING 

SILVER ONLY WHERE 
YOU NEED IT!” 


You can beat today’s high silver costs and still get 
solid silver performance by using General Plate 
Laminated Metals in applications requiring silver. 


Because General Plate Laminated Metals... 
sheet, wire and tube ... are made by permanently 
bonding a thin layer of silver to a thicker layer of 
base metal, they give you solid silver performance 
where you need it. Thus you pay for a small quantity 
of silver plus the cost of inexpensive base metal .. . 
resulting in a large saving over solid silver. Re- 










member, too, that the base metal adds strength, 
ease of fabrication and workability. 

General Plate Laminated Metals have high corro- 
sion resistance, better electrical conductivity, bet- 
ter spring properties, are easier to fabricate. Use 
them in such applications as chemical apparatus, 
electrical equipment, physical instruments, radio 
and electronic devices. 

Write for complete information, today. Engineers 
are available for consultation; ask for their services. 


GENERAL PLATE DIVISION 
- of Metals and Controls Corporation 
a VvVvViese erm ev BLA EBACE HVW SES EBT Ss 


50 Church St., New York, N.Y.; 205 W. Wacker Drive, Chicago, Ill.; 


2635 Page Drive, Altadena, California; Grant Bidg., Pittsburgh, Pa. 
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The world’s largest plant devoted to the 
design and production of molded carbon- 
graphite-powdered metal specialties. 


Rare Metal Contacts 


Brushes and Contacts CARBONS, GRAPHITES AND 


It carbon, graphite, metal 
Mand composition types) MOLDED METAL COMPOSITIONS 
Anodes ° oe Here you see just a few of thousands of molded car- 
eee Products Z bon, graphite, powdered metal and composition 
Welding and oe components manufactured by Stackpole. What you 
— ics don’t see is the tremendous background of engineer- 
— a odes ing experience that goes into their production. And 
oe wos ma ul that makes a difference! It eliminates guesswork. It 
— C celina means that each particular product is made to conform EX- 
Flashlight soe Seal Rings ACTLY to its own specific operating conditions. It means 
rosette pee Discs, etc. longer, more dependable service. 
Rheostat Plates a We can’t sell our experience . . . you get that free. Yet it’s the 
Stackpole Electronic patente most valuable part of every Stackpole product you buy! 
Fixed and Variable Resistors 


iron Cores STACKPOLE CARBON CO., ST. MARYS, PENNA. 


Switches ¢ Line, Slide, 
and Rotary Action 
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A Fist Full of HORSEPOWER 
...in the New Exploston-Proof Gast Air Motor 


A mere fist full, but there’s plenty of 
power in this new explosion-proof 
Gast Air Motor that operates with 
compressed air. It weighs only 2%4 
pounds and is 214 inches in diameter, 
but it delivers up to 4% horsepower, 
It will start in any position and run 
under constant low speeds without 
stalling. Speed is variable from 0 to 
6,000 r.p.m. Like other Gast Air 
Motors, the design is utter simplicity. 
There are few moving parts, practi- 
cally nothing to wear out and the 
initial cost is low... service cost, 
rarely any. It can-never burn-out, 
even when heavily overloaded and it 
cannot spark, it meets all explosion- 
proof safety requirements. There are 
two other sizes available for heavier 
loads; one develops up to 4% horse- 
power, the other upto 1 horsepower. 
Both incorporate all of the outstand- 
ing features of the new “‘fist full” 
size. All are completely described 
in the new Gast Catalog. 


GAST MFG. CORP. 
135 Hinkley Street 
Benton Harbor, Michigan 


VACUUM PUMPS-AIR ¢ 


A Gast Air Motor on a Portable Mixer. 
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Gast Equipment on o Spray Outfit. 


Vanes: Self-seating. . 
self-adjusting...spring- 
STM atic Mes) 
PM Tum r-h turd 
cylinder wall. They 
“work without works” 

. . Continuous, non- 
pulsating flow...More 
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OMPRESSORS- AIR MOTORS 
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edor.. . Automatic 
shoft seal; no packing, 
no leaking and no 
adjusting. 
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Gast Air Motors on Portable Agitators. 
















ENGINEERING TEST OFFER 
.. $0 You Can SEE IF YOU'RE 
MISSING SOMETHING! 










Simply write our Engineering Department and 
explain the operation you think air might 
hendle, or describe the job air is already 
doing for you. Our Engineering Department 
will study your problem, select or design a 
Gast unit to do the specified work at less cost 
or at greater efficiency or both. Then, without 
cost or obligation, the recommended unit will 
be shipped to you for your performance tests. 











It not only tells bow Gasts 
are built and all about them, 
but suggests uses that may 
not have occurred to you. 
Write for it; no charge or 
obligation! 









Gast Vacuum Pump in a Sump Cleoner. 
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(FOR DRIVERS AND PASSENGERS, TOO) 
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.».With AMERICAN PHILLIPS SCREWS 
that keep brakes on costs, protect performance, speed up sales 


Why put up with slow, slip-and-slash, 
“horse-and-buggy” fastening methods when AMERICAN PHILLIPS SCREWS 
can be driven at TOP SPEED. But speed is only part of the story. American 
Phillips Screws can’t be fumbled, fingers can’t be mangled, work can’t be wrecked. 


And driving is automatically straight. So... TOTAL TIME-SAVINGS MOUNT 
AS HIGH AS 50%. 


; ee) al Lt ee eoediies American Phillips Screws give car, boat, 

CAN'T SUP OUT appliance (or whatever you make), a “classy chassis” that means more sales thru 

4- WINGED DRIVER ERED RECESS more showmanship! Clothes and hose can’t snag. And resistance to vibra- 

OF PHILLIPS TA = tion makes another talking point. There’s an American Phillips Screw 

or 3 in any type or metal which will win these production and promotion 
“extras” for you, your distributors and dealers. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago 11: 589 E. Illinois Street Detroit 2: 502 Stephenson Building 


AMERICAN] 77 


ALL TYPES & 


PHILLIPS SUM ei = 


Monel,. Everdur (sili- 
con bronze) 
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The Better « 
the Cure... 






The Better the Plastic Part! 


99° 


ALL RIGHT—“better” is a loose word 
and we admit it. But Heatronic mold- 
ing (utilizing radiofrequency pre- 
heating) gives you a cure with so 
many improvements that we couldn’t 
cram ’em in six headlines. They’re 
worth studying, though, so here they 
are — 13 direct results of Heatronic 
molding: 

Increased—structural strength, 
dimensional stability, chemical re- 
sistance, dielectric strength, volume 
resistivity, density uniformity. 


KUIZ- 
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Decreased—shrinkage, warpage, 
finish defects, porosity, internal 
stress, dimensional variation and 
mold, pin, and insert breakage. 





Plastic Pre-form in Heatronics Applicator 





So, how about Heatronic treatment 
for your job? Where do you go for 
answers? 

Why not come to the plastic 
molder who introduced Heatronics 
to plastic molding—who has accumu- 
lated an outstanding backlog of ex- 
perience in its use—who’s built up a 
whole battery of units to provide it? 
We'll be glad to help. 

Kurz-Kasch service covers every 
aspect of plastic molding from design 
to finishing — the whole works, 
under one roof. Why not ask for a 
Kurz-Kasch engineer? 


For Over 30 Years 
Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1419 S. Broadway, Dayton 1, Ohio. Branch Sales Offices: New York ® Chicago ® Detroit © Los 
Angeles ® Dallas © St. Lovis ® Toronto, Canada. Export Offices: 89 Broad Street, New York, New York 
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... by the name of 


BRASS! 


An unobtrusive and untiring “major domo”, Brass performs a 


score of services every day, for you. 


Ready for your bath? Brass helps to heat the water, then fills 
the tub for you. Wilting weather? Brass helps to fill your rooms 
with cool, conditioned air. Cold snap? Brass helps bring up the 
heat. Expecting guests? Brass announces and admits them at 
the door, lights your home with cheerful hospitality, then 
ministers to their comfort and well-being in kitchen, dining 
room, game room ... and all through the house, in dozens of 


modern appliances from range to radio-phonograph. 


In all these jobs, and more, Brass is irreplaceable because of its 
durability and corrosion-resistance in use ... and because of its 
matchless formability in fabrication. Whatever your product, 
Brass may well be able to brighten its sales and production 
picture. And the modern mills at Bristol are ready, now, to 
supply you promptly and plentifully with sheet, rod, and wire 
produced faithfully to your specifications. 


The BRISTOL BRASS 


Ce - CORPORATION 
1 ; Makers of Brass since 1850, Bristol, Connecticut 


New York Office: 15 Park Row, New York City 
Pittsburgh Office: 438 Oliver Building, Pittsburgh 22, Pa. 
Rochester Office: 616 Temple Building, Rochester, N. Y, 

Providence Office: 827 Hospital Trust Building 
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= of dollars’ worth of top-quality electrical equip- 
ment are now being offered by your Government ata fraction 
of their cost. Most materials are unused and afford a real 
money-saving opportunity for alert users, commercial buyers 
and exporters. Inventories of various types of equipment are 
held by all War Assets Administration Regional Offices. 
Some items are now being sold on a fixed price basis while 
others will be offered on competitive sealed bid sales. Visit 
your Customer Service Center or write the Regional Office 
holding the inventories to place your name on the mailing 


list for this type equipment. 


EXPORTERS! Your business is solicited. 
Much material which is surplus in the 
United States is urgently needed or is 
readily salable in other countries. Watch 
for our offerings; many of them may be 
of interest to your clients. 
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LIGHTING PANEL BOARDS — DISTRIBUTION PANEL BOARDS. There 
are wall and column types—both large and small capacity. Some have 
interlocked doors for add<d safety. In many cases, their construction 
permits alteration without disturbing wiring connections. This equip- 
ment will be offered on sealed bid basis. Largest inventories are held 
by: Boston, New York, Cincinnati, San Francisco, Seattle, Birmingham, 
Spokane, Los Angeles and Portland. Other regions have smaller stocks. 


* * * 


FLOOR BOXES AND COVERS — SCREWED CONDUIT FITTINGS — 
JUNCTION, SWITCH AND OUTLET BOXES AND BOX COVERS. Some 
standard, some explosion-proof, a// of these units are of high quality and 
proved dependability. There are many types and sizes available to meet 
your needs. Some items are being sold on a fixed price basis, others on 
competitive sealed bid. Large inventories are held by the following Re- 
gional Offices: Boston, Chicago, Little Rock, Los Angeles, New York, 
San Francisco, Seattle and Spokane. Other regions have smaller stocks. 


* * * 


CIRCUIT BREAKERS— OIL CIRCUIT BREAKERS— AIRBREAK SWITCHES 
— SWITCHBOARDS— ASSORTED ELECTRICAL SWITCHGEAR. Both oil 
and air types of circuit breakers are offered in this great sale. Many types 
and sizes of panels and electrical switchgear are available and a// are 
of high quality. This equipment will be offered on both Fixed Price and 
Sealed Bid Sales. Regions holding largest inventories: New York, Phila- 
delphia, Denver, Chicago, Richmond, Atlanta and Detroit. Other 


regions have smaller quantities. 









OFFICE OF 
GCEWMERAL DISPOSat Soe, 
oa . 


WAR ASSETS ADMINISTRATION 









Offices located at: Atlanta « Birmingham - Boston + Charlotte - Chicago 
Cincinnati + Cleveland + Denver + Detroit +« Grand Prairie, Tex. + Helena 

Houston - Jacksonville « Kansas City, Mo. « Los Angeles « Louisville - Minneapolis 
Nashville « New Orleans - New York « Omaha « Philadelphia + Portland, Ore. -« Richmond 
St. Lovis + Salt Lake City + San Antonio « San Francisco + Seattle + Spokane + Tulsa 
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For fast precision manufacture, General Mills chose fast, precision 
equipment. That’s why an H-P-M Fastraverse Press has the vital job 
of turning out Tru-Heat clectric iron housings for General Mill’s new 
streamlined product. Steel strip passes directly from the coil to the 
press; a belt conveyer carries the drawn housings to the trimming 
press. And the H-P-M Press keeps the coil and the belt busy—at the 
rate of 500 housings per hour! 

To Speed Your Production— 

You can spot an H-P-M Press in your manufacturing line right 
where its pressing operation fits. Each H-P-M Press is completely 
self-contained—each carries its own hydraulic power unit. Each H-P-M 
Press is of versatile design—ideally suited for both shallow and deep 
sheet metal draw work. Press is equipped with both hydraulic blank- 
holder and die cushion. 

There’s an H-P-M Press to handle your metal-working job! Since all 
hydraulic units in each press are designed and built by one company— 
H-P-M—you are assured of undivided responsibility for press perform- 
ance. Our engineers will help you select the right press for your job. 


Housings are blanked and formed 
in a single stroke of this 200-ton 
H-P-M Fastraverse Press. 


Bulletin 4602 describes 
H-P-M Metal-working 
Presses. Write today for 
your free copy. 


THE HYDRAULIC PRESS MANUFACTURING CO. 
1004 Marion Road, Mount Gilead, Ohio, U. S. A. 


Branch Offices in New York, Philadelphia, Cincinnati, 
Cleveland, Columbus, O., Detroit and Chicago. Representa- 
tives in other principal cities. Export Dept: 500 Fifth Ave., 
New York, N. Y. Cable— “Hydraulic”. 


Sel Chaaiead Metal Working Presse: 
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31 SERIES 
115 Volts, 400 cycles, 1/25 to. 
1/100 H. P. Weight of units 15 oz. 
Diam. 115%. Length 22%. 






















SERIES cles. Fan 
73C & 74C 115-200 Volts—50, 60 7 ; Sleeve 
SERIES Volts—50, 60 nd 400 or Intermittent iy Enclosed. Outside 
220 Vor. , i 
— _ , Continuous Sp ‘ 36 SERIES 
cy¢ ring - «+ Fon Coole "3%" D.C. Voltage Generators for Con- 
auneetd. Outside Diam. trol and Tachometer applications 








++ 2 Volts per hundred R. P. M. 
Permanent magnet field .. . 
weight, 20 oz. Diameter 2%”. 

















ALTERNATORS 
Special Alternators designed for 
any application. 20 to 1000 
cycles up to 50 watts. Specialists 
in permanent magnet designs. 
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60, 400 Cycles 


Ball Beor- 
ty. Sealed BO tide 


O 
© 


+ 
ws 
— 
— 
o 
"WO 
oO 
oO 
< 
° 


O 
a 


S 
oS 
ox 
y&, 
“a 
° 
3 
3 
c 
° 
c 
w 
o 


6 
*~2 
«4 
¢ 
a 













AXIAL FLOW BLOWERS 


Numerous types for 50, 60 and 
400 Cycle application. 170 to 
800 C.F.M. (NEMA Code). 
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Eastern Air Devices’ units embody 




















































































; ; 65 to 300 C.F.M. (NAFM 
o¢ Sauauaian — om Code). Designed for use in 
1 dating thy wer. Seed an entails electronic or industrial equip- 
Q features as: replaceable “cap- ae 
. sule” bearings, snap ring con- 

x struction for easy disassembly, 

4 radically improved cooling 

’ means, insuring long life with 

ee. minimum size and weight, etc. 

4 Let us fit an E. A.D. unit to your 

x P application. 

0 es 

(x . . achin 

x Dispensing - 

oy — Apparatus S20 

xo Timing SARK CENTRIFUGAL BLOWERS 

OY Tu rntables " Numerous Types for 50, 60 

Q and 400 Cycle application. 60 

x ail Hea Y' PP 

oe Air Conditioning EASTERN AIR DEVICES, INC. to 110 C.F.M. For use in elec- 

xx 583 DEAN STREET * BROOKLYN 17, N. Y. © Tel. STerling 3-3408 tronic or industrial equipment. 
i Ro EAD FOREIGN DEPT. + 70 PINE STREET, W.Y.C. © Tel. WHitehall 4-8729 
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Vion Uhoailable at Ho Gatea Cet! 
DENISON’S UNIQUE 







Greatiy increased Multipress adaptability is now 
yours—without one penny of extra cost to you! The 
new Multi-Speed control feature is now a standard part 
of all basic Multipress units, adding new versatility once 
available only on higher priced models. All the produc- 
tion-boosting features of the Multipress are still present, 
with many added improvements. 

Ram stroke, pressure and speed are under constant 
control of the operator. Pressure can be increased or 
decreased while the ram is on the work. Ram speed can 
be varied at any point in the downward travel of the 
ram to the work. This advantage permits the ram 
to approach the work at high speed while its 
pressing speed can be regulated. Adjustable 
features permit close limitation of upward 
and downward ram travel. 

Denison now has a colorful 28-page 
booklet “Multipress, And How You A 
Can Use It.” You'll find its pages 5 
packed with helpful information about 
Multipress and how it has solved pro- 
duction problems in almost every in- 
dustry— plus complete information on 
the. Multi-Speed control. Write for your 
copy today, and learn why Multipress is the 
proven answer to hundreds of needs for increased pro- 
duction. 





ENISON 


THE DENISON ENGINEERING COMPANY — oe eee a ela 


_tSOILLcA. 


1199 Dublin Rd., Columbus 16, Ohio 
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Patented — 
No. 1,933,555 


NO REDUCTION 
IN QUALITY 


Today—you get a better wire 
connector at less cost. The Ideal 
“Wire-Nut'—consisting of a 
copper-coated coil spring in- 
sert imbedded in a molded 
plastic shell—is made to the 
highest precision standards. 


Factory-Tested— All materials 
are thoroughly tested ... spring 
inserts and shells are accurately 
checked. 


Factory- inspected — Every 
finished “Wire-Nut” 
is visually inspected 
before being pack- 
aged. 





AMERICA’S 








PRICES REDUCED 


| 








(THE SOLDERLESS, TAPELESS WIRE CONNECTORS) 


GREATER VOLUME... 
NEW PRODUCTION FACILITIES 


NOW PERMIT LOWER PRICES 


Greatly increased production has enabled Ideal Industries 
to cut the manufacturing costs of ““Wire-Nuts.” In keeping 
with the call for lower prices and in line with company 
policy, these savings are being passed along to the trade in 
a sharp price reduction. 


Millions in Use . . . Millions of ‘‘Wire-Nuts” are being used 
in the manufacture, installation, and repair of electrical ap- 
pliances, machinery, and devices... in plant and building 
maintenance ... in new construction, remodeling and 
rewiring. These modern wire connectors provide the 
easiest, safest, most economical method of connecting any 
usual combination of wires. The “Wire-Nut” screws on— 
like a nut on a bolt—no solder, no tape, no tools required. 
It makes a connection that’s better electrically, stronger 


mechanically, neater, and safer. 


Ask your Electrical Wholesaler for new low prices. You'll 


be amazed at the additional savings now possible by using 
Ideal “Wire-Nuts.” 


* Trade Mark Reg. U. S. Pat. Off. 


IDEAL INDUSTRIES, Inc. 


Successor to Ideal Commutator Dresser Co. 
1008 PARK AVE. SYCAMORE, ILL. 





Distrubated “Through 
LEADING WHOLESALERS 









JUNE 1947 










seasons why you should shecsly 


WIRE AND CABLE INSULATION MADE FROM 


GEON (ssiics 


for industrial, domestic, manufacturing and utilities wiring 






Resistance to ozone, wear, sunlight, water, chem- 
icals, and most-other normally 
destructive factors 






14 colors including NEMA standards 







More conductors in a given space . 






Excellent electrical properties 


Thin coating of insulation 






Ease of handling 













Be sure to specify wire or 
cable insulated with GEON 
in order to get ail these 
advantages. Or, for infor- 
mation regarding special 
applications please write 
Department I-6, B. F. 
Goodrich Chemical Com- 
pany, Rose Building, 

Cleveland 15, Ohio. In a i - 
Canada: Kitchener, Ont. — 


Easy stripping 








Light weight 











B. F. Goodrich Chemical Company .....:22222%.0.0 


GEON polyvinyl materials « HYCAR American rubber + KRISTON thermosetting resins * GOOD-RITE brand chemicals 
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NEW HARTFORD, WN. Y. WEW ORLEANS - 


AS WELL AS 


IRV-0-VOLT 


Photo—Courtesy D. W. Onan and Sons, Inc. 


en ated 





. 


VARNISHED TUBING 


SPEEDS ASSEMBLY... INCREASES INSULATION PROTECTION 


The smooth inside surface of IRV-O-VOLT 
tubing speeds assembly, even with stranded 
wire, and cuts production time and cost. In 
addition, the light inside varnish coating 
provides a margin of moisture and insulation 
protection should the outside varnish coating 
become chafed. IRV-O-VOLT tubing is 
mechanically strong and flexible; it cuts clean 
and the cut ends remain smooth and unfrayed. 
Because of the inside varnish coating, wicking 
action of the fabric base is eliminated when 
tubing is used with oil in transformers. 
IRV-O-VOLT tubings are fabricated with 
specially formulated Irvington varnishes skill- 
fully applied to selected, accurately rounded 





cotton, rayon, or Fiberglas tubular braid. They 
have high dielectric strength . . . withstand 
continuously high temperature . . . and are 
extremely resistant to oil, and moisture. 
Because ‘it’s the varnish that insulates’’ 
IRV-O-VOLT tubings possess the excellent 
electrical characteristics and long life common 
to all Irvington flexible varnished insulations. 

Each grade of IRV-O-VOLT varnished tub- 
ing and saturated sleeving meets its respective 
A.S.T.M. specification and Varnished Tubing 
Association Standard. 

Generous samples of Irvington Varnished 
Tubings and Sleevings — and also lacquer- 
coated tubings — will be sent on request. 


IRVINGTON 


Vantsh? Insulation Company 


IRVINGTON 11, N. J. 


PHILADELPHIA PITTSBURGH . ST. LOUIS 


Authorized distributors in: BALTIMORE - BLUEFIELD, W.VA. - BOSTON - CHARLOTTE - CHICAGO - CLEVELAND - DALLAS - DENVER - LOS ANGELES - MINNEAPOLIS 
SAN FRANCISCO - SEATTLE 


HAMILTON, ONT., CANADA 
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FOR YOUR CONVENIENCE ... 
PANEL INSTRUMENTS NOW AVAILABLE 


Right Of the Shelf! 






















To supply you with instruments at the time you 
need them, General Electric is accumulating a stock 
of 34-inch, round and rectangular panel instru- 
ments in all the popular ratings. No waiting for. 
delayed shipments . . . just place your order and 
they‘re on the way to you. 


NEW DISCOUNT BENEFITS 

Also, more favorable prices, made possible by 
new discount benefits, are now available to you 
when ordering these standard types and ratings. 

Included in these stocks of compact, high-quality 
G-E instruments are ammeters, voltmeters, mil- 
liammeters, and microammefters .. . instruments 
for applications where AVAILABILITY counts. 


INSTRUMENTS MADE TO ORDER 

In addition, General Electric is equipped to solve 
your individual instrument problems. Requests are 
welcomed for special, made-to-order instruments 
to be incorporated in your product where standard 
models cannot be used. For further information 
contact your General Electric representative or write 
to Apparatus Department, General Electric Company, 
Schenectady 5, N. Y. 





VU METERS are now normally stocked in the following 


styles: non-illuminated, no mask, “A” scale; illuminated, no mask, “A“ 







or “B” scale. black covers are standard; gray covers can be furnished. 






HEADQUARTERS FOR MEASUREMENTS 


GENERAL @ ELECTRIC 


602-105 
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"RAISED-LAY"® 


The NEW material for 
Electrical Bar Contacts 


This new material consists of one or more strips of precious metal 
bonded to the base metal in the form of a ridge or bar. 

This new method of lamination provides a great advantage to 
manufacturers of many contact assemblies, in that an arm or leaf 
can be blanked out with the contact already attached. The precious- 
metal ridge constitutes a bar-shaped contact. 

By specifying the width and height of the precious-metal strip, 
any electrical current requirements can be met. Costly assembly 
operations are reduced to blanking costs. The precious metal that 
was wasted in the shank of a rivet can be saved. 

We have standardized on a number of strip widths and thick- 
nesses for both single, double and double-double combinations in 
“Raised-Lay.” We are also prepared to furnish contact material in 
the form of “Inlay,” “Edgelay,” and “Overlay.” In addition to 
supplying these materials, we offer a blanking service to your 
specifications. 


Your inquiries are cordially invited. 


*Patents applied for covering both the 
material and the method of manufacture. 


D. E. MAKEPEACE COMPANY 
Main Office and Plant, ATTLEBORO, MASSACHUSETTS 
__New York Office, 30 Church St. Chicago Office, 55 East Washington St. 


LAMINATED PRECIOUS METALS 
SHEET © WIRE © TUBING 
FABRICATED PARTS AND ASSEMBLIES 
BAR CONTACT MATERIAL 
PRECIOUS METAL SOLDERS 
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NOW AVAILABLE- 


4-Pole Shaded Pole Motor 
120 v. A. C.—60 Cy. Approx. 1700 R. P. M. 


Skeleton or enclosed type as illustrated 


HIGHEST QUALITY 


We are specializing on this popular size, shaded pole motor. 
You will be interested in our price and delivery schedule. Tell 
us your requirements. Write, wire or phone for sample. Memo- 
randum invoice. 
THE LOYD SCRUGGS COMPANY 
1022-32 No. Sixth St. + + «+ «+ St. Louis 1, Missouri 
Telephone CHestnut 2668 





THE 


a orig G2 COMPANY 


ob ee ae Se ee) ee a ee ee INSTRUMENTS 











264 ELECTRICAL MANUFACTURING 





Nah a i CE th 











partners in 


KE 


Drafting, Reproduction, 
Surveying Equipment 
and Materials, 
Slide Rules, 
Measuring Tapes. 


& ae t. 


«eethe world’s 
safest trains 
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® Many brilliant projects have been started with a K & E Slide Rule and the back 
of an old envelope. But between a new conception and its practical execution 
of the vital links are always the engineer and the draftsman. For through their 
techniques they construct the project on paper with unmistakable clarity and 
precision. In this their drafting instruments and equipment become part of their 
own hand and brain, and their partners in creating. 

For 78 years Keuffel & Esser Co. Slide Rules, drafting equipment and materials 
have been partners in creating the greatness of America, in making possible 
our nationwide railway system, giant airports, fine radios for nearly every home 
... 90 universally is K & E equipment used, it is self-evident that every engineering 
project of any magnitude has been completed with the help of K & E. Could you 
wish any surer guidance than this in the selection of your own “engineering 
partners’? 

In slide rules especially, you will find K & E precision invaluable. For it not 

only brings you a slide rule that is a joy to 
a use, but it adds to your confidence in making 
C re CG TI ry SG every calculation. You will find Don Herold’s 
/- booklet, “How To Choose A Slide Rule”, 
amusing and very helpful. Write on your 
letterhead to Keuffel & Esser Co., Hoboken, N. J. 


-.-the greatest 
airports 





MONEL’ - 


had metal problems... 





INCO gave ’em the right metal 


Maybe Knapp-Monarch’s difficulties weren’t any 
tougher than yours. 
Some metals, they found, do only one part of a job. 
Some, for example, are rustproof...but lack cor- 
rosion resistance. Others have strength...but heat 
weakens them. Still others are hard to solder. Or too 
costly to be practical. 


Getting the one right metal 


That’s where INCOo Nickel Alloys step into the picture. 
In these quality metals, K-M designers find exactly the 
combination of properties they seek. 


For the INco Nickel Alloys are all strong...tough 
... hard ...rustless. 


All resist high temperatures... corrosion... wear... 
fatigue. 


“Plus” properties 


In addition, each has at least one individual, extra 
characteristic. “K”* Monel, for instance, has good 
spring properties, greater strength and hardness than 
regular Monel. It is also non-magnetic. “KR”* Monel 
has most of the advantages of “K” Monel plus in- 
creased machinability. 


If you are designing or making quality products, 
you'll want to know more about metals like these. 
Inco Technical Service is ready to work with you — 
and for you—on problems. No fee or obligation. Just 
write them at the address below. 


And one last, important point: Often there’s no 
added cost when you switch to Inco Nickel Alloys. 
For most jobs, the parts you need can be readily fab- 
ricated from economical strip or wire stock. 


*Reg. U.S. Pat. Off. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 WALL STREET, NEW YORK 5, N.Y. 


NICKEL AM, ALLOYS 


“K"* MONEL + “R”*MONEL - “KR” * MONEL 


“S” *MONEL «+ INCONEL® + NICKEL + “L”* NICKEL + “Z”* NICKEL 
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TEMPERATURE CUT-OFF FUSE BLADES. In the Knapp- 
Monarch Tropic-Glo Room Heater, these are made of 
spring temper “K’” Monel strip. Tensioned away from 
each other, the blades are soft-soldered, will separate 
and open the circuit under abnormal temperatures. “‘K” 
Monel resists corrosion, solders readily, retains spring 
tension. 


“K” MONEL 
BREAD-CARRIER 


FOR THEIR POP-UP TOASTER, K-M relies on a main 
bread-carrier spring of corrosion-resistant “K” Monel to 
retain its spring tension at temperatures up to 475° F. 


SPRING TEMPER “K” MONEL serves as a tension spring 
for the contact adjusting screw used to calibrate temper- 
atures in Knapp-Monarch Heating Pads. During assem- 
bly, the “K” Monel blade holds securely, and prevents 
possible changes in thermostat calibration. 


PREVENTS OVERHEATING AND DAMAGE. A limiting 
thermostat in the K-M Vaporizer holds temperatures at 
a safe level. Further protection is afforded by a “K” 
Monel contact spring tensioned against the terminal pin. 
Excess heat causes the contact to open, thus cutting off 
current. (Photos and diagrams courtesy of Knapp- 
Monarch Co., St. Louis, Mo.) 
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that’s what WAGNER ZZzy MOTORS 
give your Machine Tools 


Wagner Quality Motors make a 
close machining job as easy as 
eating apple pie. They run 
*“smooth as silk” and give per- 
formance that enhances the 
value of the machine tools they 
are driving. 

Because of smooth performance 
you find hundreds of thousands 
of Wagner Quality Motors on 
the job driving all types of in- 
dustrial machines and equip- 
ment... That’s why so many 
manufacturers have standard- 
ized on Wagner Motors. If you 
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e ELECTRIC MOTORS « TRANSFORMERS «+ 


f : 


manufacture or use motor 
driven equipment Wagner can 
furnish the “RIGHT” Motor 
for your purpose. Users of 
Wagner motors also profit by 
our quick, convenient, nation- 
wide service facilities. Twenty- 
nine branch offices, located in 
principal cities, are ready to give 
you service and advice. Contact 
our nearest office, or write 
Wagner Electric Corporation, 
6454 Plymouth Ave., St. Louis 
14, Mo., for bulletins on the 
complete line. 





Consult Wagner Engineers on all Elec 





The Wagner line of polyphase and single 

motors is diversified to meet all 
machine tool requirements. Open-type and 
totally-enclosed non-ventilated motors are 
available with sleeve or ball bearings; 
totally-enclosed fan-cooled motors are 
built with ball bearings only. 





RT 


INDUSTRIAL BRAKES + AUTOMOTIVE PRODUCTS » 
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The full Revere facilities, including the 
Revere Technical Advisory Service, are 
made available to you through the 
Offices listed here. 

In addition Revere Distributors in all 
parts of the country are eager to serve 
you. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; New 
Bedford, Mass.; Rome, N. Y.—Sales Offices in Principal Cities, 
Distributors Everywhere. 








DIVISION OFFICES AND MILLS 


BALTIMORE DIVISION 
P. O. Box 2075 

1301 Wicomico Street 
Baltimore 3, Md. 
Phone: Gilmor 0222 
Teletype: BA 164 


MICHIGAN DIVISION 

5851 West Jefferson Avenue 
Detroit 9, Mich. 

Phone: Vinewood 1-7350 
Teletype: DE 237 


ROME DIVISION 

P. O. Box 151 

Rome, New York 

Phone: Rome 2000 
Teletype: ROME N Y 447 


MAGNESIUM-ALUMINUM DIVISION 


P. O. Box 2075 

1301 Wicomico Street 
Baltimore 3, Md. 
Phone: Gilmor 0222 
Teletype: BA 164 


DALLAS DIVISION 

2200 No. Natchez Avenue 
Chicago 35, Ill. 

Phone: Merrimac 2600 
Teletype: CG 957 


NEW BEDFORD DIVISION 
24 North Front Street 

New Bedford, Mass. 

Phone: New Bedford 8-5601 
Teletype: NB 87 


CHICAGO MANUFACTURING 
DIVISION 

2200 No. Natchez Avenue 
Chicago 35, Ill. 

Phone: Merrimac 2600 
Teletype: CG 957 

ROME MANUFACTURING 
COMPANY DIVISION 

P. O. Box 111 

Rome, New York 

Phone: Rome 2800 
Teletype: ROME NY 449 





—AT YOUR SERVICE 





DISTRICT SALES OFFICES 
At above Mill Points and in the following cities 


ATLANTA 3, GA. 
Rhodes-Haverty Bidg. 
Phone: Main 2142 
Teletype: AT 96 


BOSTON 10, MASS. 
140 Federal Street 
Phone: Hubbard:7190 


BUFFALO 7, N. Y. 
1807 Elmwood Avenue 
Phone: Delaware 7616 


CINCINNATI 2, OHIO 
Carew Tower 

Phone: Main 0130 
Teletype: Cl 171 


CLEVELAND 15, OHIO 
Midland Bldg. 

Phone: Cherry 3930 
Teletype: CV 572 


DALLAS 1, TEXAS 
Tower Petroleum Bldg. 
Phone: Central 8681 
Teletype: DL 88 


DAYTON 2, OHIO 

Mutual Home Bidg. 

Phones: Hemlock 3271 & 8921 
Teletype: DY 107 


GRAND RAPIDS 2, MICH. 
Keeler Building 

Phone: Grand Rapids 9-330] 
Teletype: GR 376 
HARTFORD 3, CONN. 
410 Asylum Street 

Phone: Hartford 7-8174 
Teletype: HF 87 
HOUSTON 2, TEXAS 
Mellie Esperson Bldg. 
Phone: Fairfax 7932 
INDIANAPOLIS 4, IND. 
108 E. Washington Bidg. 
Phone: Franklin 1395 


LOS ANGELES 15, CALIF, 
714 W. Olympic Bivd. 
Phone: Richmond 9314 


MILWAUKEE 2, WIS. 
626 E. Wisconsin Avenue 
Phone: Marquette 1440 
Teletype: MI 292 


MINNEAPOLIS 2, MINN, 
Pillsbury Bldg. 
Phone: Atlantic 3285 


NEW YORK 17, N. Y. 
New York Central Bidg. 
75 East 45th Street 

Phone: MUrray Hill 9-6800 
Teletype: NY 1-1222 


PHILADELPHIA 40, PA. 
3701 No. Broad Street 
Phone: BAldwin 9-8720 
Teletype: PH 206 


PITTSBURGH 19, PA, 
Gulf Bidg. 

Phone: Court 4342 
Teletype: PG 572 


PROVIDENCE 3, R. 1. 
Industrial Trust Bidg. 
Phone: Gaspee 8110 


ST. LOUIS 8, MO. 
3908 Olive Street 
Phone: Newstead 0300 
Teletype: SL 191 


SAN FRANCISCO 4, CALIF. 
Russ Bidg. 
Phone: Sutter 0282 


SEATTLE 1, WASH. 
1331 Third Avenue 
Phone: Main 8372 
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Here’s how to buy SUPPOSE YOU HAD THE 
TIME TO INSPECT 
10,000 INDUSTRIAL 
ACES AND OVENS 


LIT 


A / 
pipe 


Somewhere in 
good probability 
oven to fit your requ 
inventory to find the sf 
need is a big job—so let WA 
for you. WAA will then submit fo 
ation that equipment in the invento 
appears to be of greatest interest to you, based 
on the data you submit. 
The booklet shown contains pictures of many 
types of available furnaces and ovens. Send for i ee ene een 


- : Generall ndustrial Equipment Division, Washington 25, D.C. 
this booklet and fill out the specification blank Fesenhsned an your Goalie Cettied 


enclosed. “Industrial Furnaces and Ovens“ 


Offices located at: Atlanta - Birmingham 
Cincinnati « Cleveland > Banune ote 

Heusten « Jacksonville « Kansas City, Mo. 

Minneapolis « Nashville « New Orleans » New York « Omaha « Phi 
Portiand, Ore. « Richmond « St. Lovis « Salt Lake City « Sen Antonio « San 
Francisce « Seattle + Spokane « Tulsa 
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Yd eh ha Sd 


Investigate the low-cost 
Ml telpery 1-1-1) yield 
tough all-color, all-surface 


MEYERCORD 


se aS 




























Meyercord Decal name- 
plates are vibration-proof, 
eliminate protruding edges 
and sharp corners, require 
no screws or rivets for ap- 
plication. Meyercord De- 
cals are durable, washable, 
and can be produced in 
any size, colors or design. 
Popular water methods 
permit fast application. 







Easy-to-use solvents or ce- 
ments are specified when 
required. Meyercord re- 
search has developed De- 
cals resistant to acid, petro- 
leum products, alkali, alco- 
hol, abrasion, temperature 










extremes and moisture. 
Can be used on rough, 
smooth or crinkled surfaces, 
flat, concave or convex. 





















Meyercord Decals offer a 
new efficiency in product 
identification. Years of ex- 
perience in setting up high- 
speed production lines for 
the application of Decal 
nameplates have de- 
veloped many new and 
different techniques, which 
are now available to 
Meyercord customers. 










Billions of Meyercord De- 
cals are in use throughout 
the world. They provide a 
colorful, highly legible, per- 
manent and easy method 
of applying any product 
identification, operating in- 
structions, patent data, lu- 
brication guides, and wir- 
ing diagrams. They save 
time, labor, and materials. 


Over fifty years of actual 
use has demonstrated that 
genuine Meyercord Decals 
retain their color and legi- 
bility for years without 
cracking or peeling. There 
is no commercial surface 
known for which Meyercord 
engineers cannot design a 
Decal for “omplete and 
perfect surface adhesion. 














Technical consultation and 

designing service is avail- 

able on request. Address 
inquiries to Dept. 7-5 


andor Mambor Lithographic Thaical Prandal 
Vet) Le 
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One process makes a finished felt soft and 
fluffy as a summer cloud. Another makes it 
tougher than a fifty-cent steak. And still others 
can give felt varying specified degrees of 
hardness — or softness —in the wide range 
between. 

Cut felts do not ravel, shred or fray. Ordi- 
narily, they’re ready for assembly when shaped 
by a single, elementary operation. 

Felt is rugged and lasting — not harmed by 
sun, moisture, heat or cold — ageless — can 
be used freely exposed to oil and gasoline. 

It can be punched and chiseled, turned and 


Softens Some of the Hardest Problems! 





scarfed, die-punched and skived, ground or 
otherwise tooled by simple and common 
methods. 

REMEMBER — The Felters Company makes 
the felt for the parts it cuts. The advantage to 
you of this start-to-finish supervision is reflected 
in the quality, uniformity and accuracy of every 
part that leaves The Felters Company mills. 

To assist you in ordering parts with sure, 
quick ease, we’ve prepared the Felters Pre- 
cision Cut Felt Parts Manual. You can have 
your copy simply by dropping us a card, so 
do it — now! 





THE FELTERS COMPANY 


210-U SOUTH STREET, BOSTON 11, MASSACHUSETTS 


Offices; New York, Philadelphia, Chicago, Detroit 


© Sales Representatives: San Francisco, St. Louis 


Southern Representative: Industrial Supply Co., Clinton, S. C. @ Mills: Johnson City, New York; 


Millbury, Massachusetts; Jackson, Michigan. 





You put Sight Glasses in your Liz : 
ance so that your customers can observe certain 
internal conditions while the device is in service. 
Naturally the sight glass must have definite quali- 
ties if it is to do its job well. 

Kopp Glass has made a specialty of Sight Glasses. 
Some types must be ground and polished. For 
many applications, heat-resistance is needed. Some 
must meet underwriter’s approval. Where a high 
internal pressure exists, high strength glass is used, 
designed to permit tight clamping pressures. Some 


. of our sight glasses are designed to magnify for 


easy reading of dial figures. 
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include: squares, rectangles, flat rounds, convex 
rounds, dome-shaped pieces. Sizes are from a 
fraction of an inch to several inches across. 

Use our extensive experience to assure the 
satisfactory performance of your sight glasses. We 
will be glad to work with you in establishing a 


design, and it will pay you to make sure that this. 


important component is in competent hands. 


KOPP GLASS, Inc. 


Swissvale, Pa. 
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As shown above, shapes of Kopp Sight Glasses: 











WILCO PRODUCTS INCLUDE: 


CONTACTS 
Silver - Platinum - Tungsten - Alloys 
Sintered Powder Metal 


THERMOSTATIC BIMETAL 
All temperature ranges, deflection 
rates and electrical resistivities. 


SILVER CLAD STEEL 
JACKETED WIRE 


Silver on Steel, Copper, Invar or 
other combinations requested. 


ROLLED GOLD PLATE AND WIRE 


NI-SPAN C* 
New Constant Modulus Alloy 


SPECIAL MATERIALS 


* Reg. Trade Mark, The International Nickel Co., Inc. 





WILCO CONTACTS 





They keep the power Homing / 


Modern industry utilizes WILCO CONTACTS in frequency 
operations of every range both because of their longer service 
life and because they assure maximum ductility, hardness, 
density, freedom from sticking, low metal transfer, high 
conductivity and arc-resistance. 


These same peerless WILCO qualities of stamina and preci- 
sion performance—assured by exclusive WILCO processes— 
will keep the power flowing in your products. WILCO engi- 
neers will. gladly help you select from a great variety of avail- 
able WILCO contact materials the particular contacts suited 
to your needs—or develop new alloys for special purposes. 


THE H. A. WILSON COMPANY 


105 Chestnut Street, Newark 5,N. J. @ Branch Offices: Chicago, Detroit, Los Angeles, Providence 


SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS + ELECTRICAL CONTACTS + PRECIOUS METAL BIMETALLIC PRODUCTS 
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EXCEPTIONALLY SMALL AND COMPACT 
YET EXTREMELY RUGGED! 


@ R-B-M announces a new line of general purpose magnetic relays, with either 
A.C. or D.C. shunt coils or series coils, for electronic applications. 

Relays are available in standard contact arrangement of single and two pole 
normally open, normally closed; or double throw with light and heavy contacts. 
Four and six pole double throw relays are available with 3 ampere contacts at 
32 volts or less. 

Insert shows double pole, normally open contactor rated 12 amperes, 115 
volts, A.C., and 6 amperes at 230 volts, A.C. This relay is designed in accordance 
with Underwriters’ specifications and will ultimately carry Underwriters’ Approval 
for Small Devices classifica- 
tion. For further information R- B-M DIVISION 


write for Bulletin 570. Ad- Essex Wirt CORPORATION 
dress Department D-6 Logansport, Indiana 
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MANUAL AND MAGNETIC ELECTRIC CONTROLS — FOR 
AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 


ELECTRICAL MANUFACTURING 
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Burke is now in production on an improved 
line of cool running, drip-proof induction motors 
which are fully standardized, in NEMA frame 
sizes 203 to 505. Cooling air enters at both ends, 
below centerline over the sealed bearings. It is 
baffled to scrub the entire interior of the motor. 
It is discharged at each side below the centerline. 


 —otena ce These Burke induction motors are the coolest 


Comphetson TERMINAL running that we have built in 41 years. They in- 


corporate a 30 year experience with welded steel 
plate frame construction. Write for Bulletin D-1. 


© © For quick reference 
to the Burke line, see 
Sweet's Catalog File and 
Electrical Buyers Reference 
Catalog 


PA 
Phd ee Py te ee 


BURKE ELECTRIC COMPANY . © 376 WEST 12TH STREET 


D.C. Equipment to 1500 H.P. 
and 1000 K.W. 


A.C Equipment to 1500 H.P. 
and 1000 K. W. 


M-G Sets to 1000 K. W. 


Molded Bakelite Terminal 
‘Blocks 
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Indisputable performance data on a fan or blower wheel 
under known operating conditions is important, time-saving 
help when you are designing or checking an application 
using forced air. 

For example, a manufacturer of room air conditioners was 
getting only 152 cfm. from a Torrington fan blade although 
it was rated in the catalog for 200 cfm. under NAFM code 
conditions. With this knowledge, a check of the unit was 


ordered. Improper design of the air inlet and discharge 
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passages was proved to be at fault. Design revisions suggested 
by Torrington engineers brought unit performance up to 
the expected level. 

Every Torrington air impeller is guaranteed to perform 
as rated under NAFM and NEMA code conditions. These 
ratings are published, along with tips on design, in catalogs 
as shown above, one for Airistocrat Fan Blades and one for 
Airotor Blower Wheels — accurate, complete data, arranged 


for easy reference. 






AIRISTOCRAT FAN BLADES © AIROTOR BLOWER WHEELS * IMPROVE PRODUCT PERFORMANCE 


ELECTRICAL MANUFACTURING 





bo and fit 


with the right 
electrical steels 


LECTRICALLY driven heavy mill and 
mine equipment must operate continu- 
ously, efficiently, at rock-bottom costs. 

Many electrical manufacturers have met 
these requirements by using electrical 
steels of improved physical and electrical 
qualities—by selecting the right grade of 
steel for each application. That is why 
U-S-S Electrical Steel Sheets are used in 
so many of the biggest motors, trans- 
formers and generators. 

Forty-five years of constant research 
and experiments, of wide-spread practical 
experience, have maintained leadership for 
U-S-S Electrical Steel Sheets, in worka- 
bility and in magnetic properties. And our 
technical specialists have determined the 
proper grade of steel for use in equipment 
that produces, transmits and consumes 
electric current. 

When you are facing problems related 
to the choice of electrical steel, consult 
our specialists. They will be glad to help 
you select the right grade of electrical steel 
for each individual purpose. 


a bk 
UN 
TAL 


CARNEGIE-ILLINOIS STEEL CORPORATION 


Pittsburgh and Chicago 
Columbia Steel Company, San Francisco, Pacific Coast Distributors 
Tennessee Coal, Iron & Railroad Company, Birmingham, Southern Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 
7-790 
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Telechron 


motor 
for 
high 
elered 
loads 


e Here’s an entirely new synchronous electric motor. 
It’s designed for intermittent use, such as controls on 


washing machines and other household appliances. 


e This special-duty motor is the Telechron high peak- 
torque H10. Sturdily built, it has the extra stamina to 
handle loads far beyond its normal rated capacity. 
And it will keep a control device operating accurately 


and dependably. 


e Like every Telechron synchronous electric motor, 
the high peak-torque H10 is self-starting and reaches 
rated: speed almost instantly. It operates in perfect 


synchronism with all commercial frequencies . . . cannot 


SRT 


SYNCHRONOUS MOTORS 
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run faster or slower. Precision building and Telechron’s 
exclusive capillary oiling system assure years of trouble- 


free service and low maintenance cost. 


e The new H10 reflects Telechron’s 25 years of leader- 
ship in engineering and producing synchronous electric 
motors. Telechron motors have been successfully used in 
clocks and timing devices for a quarter of a century—and 


more. They’re all Underwriters Laboratories approved. 


e Telechron application engineers are always glad to 
discuss your motor needs. For prompt action, address 
Motor Advisory Service, Dept. H, Telechron Inc., 
Ashland, Massachusetts. 






see our 
CATALOG 


bi See 8 3 
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THE FIRST ANO FAVORITE SYNCHRONOUS ELECTRIC TIMING MOTOR 
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HERE is a cure for these dark circles if they are 

caused by worry over high costs or low produc- 
tion on circular steel shapes. Cleve-Weld production is 
that cure. It has cured similar troubles for others who 
were worried about circular shape problems. 


Special rolling and welding equipment, both automati- 
cally controlled, cut corners, raise quality, lower costs, 
when teamed-up with Cleve-Weld’s 30 years of experi- 
ence in welding circular shapes. 


Get the Cleve-Weld story now—to see how specialized 
facilities and specialized knowledge can help you. 
Send your blueprints today giving details including 
specifications and quantities required. No obligation. 





Get inte Production ina few hours 
“4 WHISTLER 
ADJUSTABLE DIES 


Vm Cit rte l iC) 
Perforating Dies are 
Tee aod ee 
working in both large 
Pome attire 


Ce ae mle 
vantage in getting inte production faster. Standard sizes 
of round hole punches and dies... 2 to 3”... can be shipped 
promptly. Special shapes...squares, ovals, rectangles, © 
group and notching dies, are quickly made to order. 


Equally important, set-ups are simple...take only a short 
time. Same units can be rearranged or units added in 
setting up different jobs. Production is thus speeded while 


There ore plenty of other advantages in using Piette le Me lul-laire tM ee ee 


Whistler Adjustable Dies. It makes sense to get 

the complete story. And it’s easy to do. Write No special tools are needed. All parts are interchangeable. 

for your Whistler Catalogs today. The heavy duty series of punches and dies easily pierce 
materials up to 1/4” mild steel. 
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-¢ SEYMOUR NICKEL SILVER~- 


The exact number of zippered handbags 
in use is far more than one to a family; 
add purses, luggage, clothing, covers and 
industrial equipment and the number 
reaches astronomical dimensions — just 
“millions and millions” is close enough! 
Most zippers (or slide fasteners) are made 
of nonferrous alloys — and a very im- 
portant percent of the total output is made 
of Seymour Nickel Silver. This alloy of 
copper, nickel and zinc is preferred for 
these ingenious fasteners because of its 
exceeding toughness and strength, con- 
trollable ductility, corrosion resistance, and 
fine, silvery white color. 


THE SEYMOUR MANUFACTURING COM’ANY, SEYMOUR, CONN., U.S.A. 
NONFERROUS ALLOYS SINCE 1878 
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One look at the Dictograph Intercom—and you're already half sold. 
You want it on your desk. 


The cabinet can take most of the credit for this. High styling went 
into its design. And you can see at a glance that a good share of 

its attractiveness lies in the material chosen for its mass-manufacture 
—sleek, black BAKELITE phenolic plastic! 


What you can’t see is the 40% saving in cost that also resulted 
from this altogether happy choice! 


BAKELITE phenolic plastic molding compounds often yield 

a “double return” of this nature—not only costing less but doing 
a better all-round job. Such materials can be heat-resistant 
—or high in dielectric strength if need be. Depending on their 
formulation, they are resistant to chemicals—abrasion— 
impact. They hold their color and retain any finish the 

mold imparts—a rich gloss, handsome sheen, stippled 

or satin effects ... whatever you require. They are easily 
molded, by standard techniques. 


How can you use BAKELITE phenolic molding materials? 
Write Department 45 for information on the many types available. 











Molder: 
Bridgeport Molded Products, Inc. 
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TRADE - MARKS 


BAKELITE 


PLASTICS 


The Most Important Production 
Question of Today: 


“‘How can you do it better... 


and cut costs?” 


Bakelite Corporation may sug- 
gest an answer—through use of 
plastics. 





BAKELITE CORPORATION, Unit of Union Carbide and Carbon Corporation [J 30 East 42nd Street, New York 17, N.Y. 
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so For detailed engineering data on 
these alloys and the special jobs 
they can do for you, ask for the new 
Carpenter High Nickel Alloy Bulletin. It 
contains a complete chart showing the 
general effect of various percentages of 
nickel on the magnetic and expansion 
A properties of iron, along with interesting 
application information. For your copy 
of the 22-page bulletin, send us a note 
on your company letterhead, indicating 
your title. 















DESIGN IMPROVEMENTS 


you can get with these 


LOW THERMAL EXPANSION ALLOYS 


Automatic Control Provided 
By Different Expansion Rates 


This pencil-type thermostat makes good use of the low thermal ex- 
pansion rate of Carpenter Free-Cut Invar “36”. With an expansion 
rate about 1/10 that of carbon steel up to 400°F, this alloy provides 
motion due to the difference between its expansion rate and that of 
another metal such as brass. A rod of Carpenter Free-Cut Invar “36” 
is inserted into a brass tube and welded on one end. The free end 
of the rod is attached to a switch. The difference in expansion rates of 
the two metals causes movement with variations in temperature, thus 
actuating automatic controls. 








fm For Accurate Operation at Various Temperatures 


Plates for radio condensers such as this are made from Carpenter Invar 
36" in the form of strip. Because they must remain accurate and evenly 
spaced in hot or cold climates, the shafts and spacer bars are made 
from Carpenter Free-Cut Invar ‘’36”. 


The Carpenter Steel Company, 115 W. Bern Street, Reading, Pa. 
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| : requirements 


of insulation 
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IRCON INSULATION CEMENT 
FOR ELECTRIC HEATERS 


3—certain limiting values to current leakage at operating wattage, under 


humid conditions; and under an externally applied stress voltage: 4—stability 


cally and ceramically. The results listed below apply to o particular structure 


for cement applied in a specific manner. Any variation may alter results. 











cement 31568-H has been developed to meet all five major 





of insulation cements: 1—easy application: 2—refractoriness: 


and structure through a 1000 hour-life test: 5—reasonable cost. 


indicates an outstanding group of compositions, both electri- 


DRY PRESS FLAT IRON 


CEMENT OPERATING LEAKAGE HUMIDIFICATION LEAKAGE RETURN TO NORMAL 


the very low values obtained. 


a 


31568-H 0.002 M. 


A. 0.2 15 to 30 seconds 


In dry press work insulation thickness is relatively greater than other assemblies which accounts for 


STRIP HEATERS MUD CAST RANGE ELEMENT 


Operating Leakage 

Heater cold stress voltage 700 
Heater cold stress voltage 1500 
Heater-hot stress voltage © 700 
Heater hot stress voltage 1500 


= 0.002 M.A. Leakage at operating wattage = 0.055 M.A. 


0.1 M.A. Leakage after humidification 32 M.A. 
0.7 M.A. 

0.00 M.A. Returns to normal in 15 to 30 seconds after 
62> we. current is turned on. 


TITANIUM ALLOY MANUFACTURING COMPANY 


Executive Offices: 111 Broadway, New York City General Offices and Works: Niagara Falls, N. Y. 
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Wirebound Box Manufacturers Association 
Room 1826, Borland Building, Chicago 3, Illinois 
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among all industrial containers 


oe -WIREBOUNDS! 


IPEAA JUDGES SELECT 
WIREBOUND CONDENSOR CRATE 


Yes!—Among shipping containers of all types entered 
in the Annual Protective Packaging Contest of the 
Industrial Packaging Engineers Association, a typical 
Wirebound was judged top of the field! Some of the 
features that brought Wirebound the blue ribbon were 
low initial cost, ease and economy of packing, lightness, 
strength and protection of contents, economy of shipping 
space, and reuseability. 


The crate selected — built for Seeger Refrigerator Co. 
of Evansville, Indiana —weighs only 17 Ibs. but has cut 
damage of the 85 lb. units to less than 1/10 of 1 per- 
cent! It comes in 3 parts—top, bottom and a 1 piece 
mat of 4 sides —fitted with inside cleats which carry the 
load. It can be packed by | man, can be stored 5 high 
and even permits testing of the unit without removal from 
the crate! Most important—it is typical of the results you 
can expect from Wirebounds specifically designed for 
your product. Write today for a free copy of “Your 
Product... How to Ship it Safely and at Lower Cost.” 






and that’s not all... 


Another Wirebound entry, a box for heavy knee- 
action units, received an honorable mention 
award for its user, Montgomery Ward & Co. 





























MOLYBDENUM 

This contact was designed 
for a famous manufacturer 
of telegraph relays. Callite 
Molybdenum is noted for 
purity and closely controlled 
grain structure. 


1@ 





PLATINUM 

Developed for a recording 
voltmeter, this contact fol- 
lows minor surges in hi- 
power transmission lines. 
Callite Platinum Contacts 
are unsurpassed for delicate 
instruments. 





PALLADIUM 

Precision control of X-ray 
equipment is this contact’s 
job. Callite Palladium Con- 
tacts are ideal for this 
service as well as other 
similar applications. 








© Anyone can make contacts of special size and 


shape — but few can equal Callite in the devel- 
opment of metals and alloys for specific con- 
tact applications. That takes engineering skill 
— manufacturing know-how. Callite has both. 
Callite engineers—collaborating with hundreds 
of manufacturers —have developed superior 
contacts for every conceivable type of electrical 
and electronic application. Callite engineers 
will be happy to consult with you. Callite 
Tungsten Corporation, 544 Thirty-ninth Street, 
Union City, New Jersey. Branches in Chicago 
and Cleveland. 





PLATINUM-IRIDIUM 

This is an ignition contact — 
developed by Callite for a 
famous motor manufacturer. 
Callite Platinum-Iridium Con- 
tacts are unexcelled for low 
factor of metal transference. 
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PLATINUM-RUTHENIUM 
Designed for a prominent 
- clock maker, this Callite 
- Contact operates an electric 
. alarm. Callite Platinum- 
Ruthenium may be used in 
\ place of iridium where costs 
“ must be held at a minimum. 
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Standard and special shapes in tungsten, 
molybdenum, silver, platinum, palladium 
and alloys of these metals. Write for Cata- 
log. No. 152 which describes stock contacts 
and extraordinary designs used in special 
applications. 
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Sponsored by these Members of the 


SPECIAL DRY PROCESS 
ELECTRICAL PORCELAIN SECTION 


NATIONAL ELECTRICAL 
MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO. 


3000 CORRY AVE., AKRON 14, OHIO 


THE CERAMIC SPECIALTIES CO. 


444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 


THE COLONIAL INSULATOR CO. 


937 GRANT STREET, AKRON 11, OHIO 
ILLINOIS ELECTRIC PORCELAIN CO. 


OX 272, MACOMB, ILL 


KNOX PORCELAIN CORP. 


KNOXVILLE 1, TENN 


THE LOUTHAN MANUFACTURING CO. 


2000 HARVEY AVE., EAST LIVERPOOL, OHIO 


NEW JERSEY PORCELAIN CO. 


NEW YORK AVE. AND PLUM ST, TRENTON 5, N. J 


PORCELAIN PRODUCTS, INC. 


1241 WEST FRONT STREET, FINDLAY, OHIO 


SQUARE D COMPANY 
6060 RIVARD STREET, DETROIT 11, MICH, 


THE STAR PORCELAIN CO. 


71 MUIRHEAD AVE., TRENTON 9, N. J. 


THE UNIVERSAL CLAY PRODUCTS CO. 
1501 E. FIRST STREET, SANDUSKY, OHIO 
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WHEN YOUR INSULATION IS 


> SPECIAL 
ELECTRICAL 
PORCELAIN 


Your product may never have to operate above 
room temperature. But for one sizzling moment 
during assembly the insulation may have to 
withstand the heat of direct contact with a sol- 


dering iron. 


You are safe with Special Electrical Porce- 


lains . . . softening temperature, 2500°F. 


Moreover, the smooth, glazed, nonporous 
surface of Electrical Porcelains will not absorb 


flux vapors.* 


Your device, insulated with Special Electri- 
cal Porcelain, is safe during assembly, safe for 
the life of the product. 


*If soldering or brazing is done adjacent to an insulator 
of porous material, trapped flux vapors may later at- 
tack the electrical connections. Porcelain as insulation 
near the soldered or brazed joint insures against this 
possibility. 


THE RIGHT INSULATION IS THE WAY TO PRACTICAL ECONOMY 





Guide to Buying 
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@ An alphabetically arranged list of all those product components 
and services offered by Electrical Manufacturing advertisers. Cor- 
rected monthly, the content is currently up-to-date and complete 
though the publisher assumes no responsibility with regard to 
products or names listed or failure to include any. 


Always refer to advertisers’ index, preceding back cover, for 
page number of advertisers’ latest advertisements. Write the 
Director, Reader Service, Electrical Manufacturing, if either 
product or company information sought is not found here. 


ALLOYS, FERROUS. See _ Ferro- 


Alloys. 


ALUMINUM 

Aluminum Company of America, 2179 Gulf 
Bldg., Pittsburgh 19, Pa. “Alcoa.” 

Aluminum Research Institute, 111 W. 
Washington, Chicage 2, IL . 

Federated Metals Div. American Smeiting 
. es Co., 120 Broadway, N_ Y., 


Superior Tube Co., 2021 Germantown 
Ave., Norristown, Pa. (Tubing). 


AMMETERS. See Instruments, 
Electrical Measuring. 


ANODES, PLATING 

American Brass Co., Waterbury 88, Conn. 
“ Anaconda.”’ 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

du Pont de Nemours & Co.. Inc., E. L, 
Room 135, Arlington, N. J. 

Federated Metals Div. American Smelting 
& es Co., 120 Broadway, N. Y., 


Handy & Harman, 82 Fulton, New York 7, 
N. Y. (Silver). 
Seymour Mfg. Ce., Seymour, Conn. 


ARC WELDERS. See Welding Equip- 
ment. 


ARMATURE TWINE. See Cord and 
Twine. 


ASBESTOS SLEEVING. See Sleeving 
and Tape, Asbestos. 


ATTACHMENT PLUGS. See Plugs 
and Caps. 


ATTENUATORS. See _ Resistors, 
Instrument and Radio. 


BALANCING MACHINES 
= Mfg. Co., Dept. E13, Rock Island, 


BALLASTS, FLUORESCENT LAMP. 
See Fluorescent Lamp Auxiliaries. 


BALLS, BEARING 
— Ball and Bearing Co., Ann Arbor, 
ch. 
SKF Industries, Inc., Front & Erie Ave., 
Philadelphia 32, Pa. 
trom Steel Ball Co., 1950 S. 54th Ave., 
Cicero 54, 


BASES, MOTOR. 
Bases. 


BATTERIES, DRY 
Mallory & Co., = P. R., Indianapolis 6, 
Ind. “Tropical. 


BATTERY ELIMINATORS. See Power 
Supply Units, Rectifier. 


BEADS, BOBBINS and SPOOLS, 
INSULATING. See Plastics-Custom 
Molders & Extruders. 


BEARINGS, BABBITT 

Johnson Bronze Co., 570 8. Mill, New 
Castle, Pa. Steel or Bronzed Barked 

Moraine Products Division of General 
Motors, Dayton, Ohio (Steel- Backed). 


BEARINGS, BALL (Miniature) 

Mfhiature Precision Bearings,  Inc., 
Keene, H. 

Norma-Hoffman Bearings Corp., Stamford, 
Conn 


See Motor Slide 


288 





BEARINGS, BALL and ROLLER 
(Radial and Thrust) 

Fafnir Bearing Co., New Britain, Conn. 

Federal Bearings Co., Inc., Poughkeepsie, 


N. Y. 
Hoover Ball and Bearing Co., Ann Arbor, 


ich. 

McGill Mfg. Co., Inc., Valparaiso, Ind. 

New Departure Division of General 
Motors, Bristol 1, Conn. 

Norma- Hoffman Bearings Corp., Stamford, 
Conn. “*Ca 

SKF Industries, Inc., Front & Erie Ave., 
Philadelphia 32, Pa. 

Timken Roller Bearing Co., Canton 6, 
Ohio. 


BEARINGS and BUSHINGS, BRONZE 

Bound Brook Oil-Less Bearing Co., Bound 
Brook. N. J. (also Graphited Bronze) 

Chase Brass & Copper Co.. Inc., Water- 
bury 91. Conn. 

Chrysler Corp., Ampler Div., Detroit 31, 
Mich. 

Johnson Bronze Co., 570 8S. Mill, New 
Castle, Pa. (Bronze on Steel) ‘‘Leadoyl.”’ 

Mallory & Co., Inc., P. R., Indianapolis 6, 
Ind. 

Moraine Products Division of General 
Motors, Dayton, Ohio. 

Morganite, Inc., 3302-48th Ave., Long 
Island City 1, N. Y. 

National Formetal Co., Inc., 6611 Metta 
Ave., Cleveland 14, Ohio. 

Phosphor Bronze Smelting Co., 2200 
Washington Ave., Philadelphia 46, Pa. 
(Phosphor Bronze Bushings) “‘Elephant.”’ 


BEARINGS AND BUSHINGS, 
LUBRICANT-RETAINING (Pow- 
dered Metal) 

Chrysler Corp., Amplex Div., Detroit 31, 
Mich. 

iam Bronze Co., 570 Mill. New Castle, 


a. 

Moraine Products Division of General 
Motors, Dayton, Ohio. 

Moulded Metals Co., Inc., 32 Sunset Ave., 
Watertown, Conn. 


BEARINGS AND BUSHINGS, NON- 
METALLIC 

General Elertrie Co Plastics Div... 
Chemical Dept., Section I-15, 1 Plastic 
Ave., Pittsfield, Mass. ‘Textolite.”’ 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Richardson Co., Melrose Park, Mil. 
“*Insurok.”’ 

Westinghouse Electrie Corp., P. O. Bor 
868, Pittsburgh 30, Pa. 


BEARINGS, FLEXIBLE 
backed) 
Lord Mfg. Co., Erie, Pa. 


BEARINGS, NEEDLE 
McGill Mfg. Co., Inc., Valparaiso, Ind. 


BELLOWS, METALLIC 
Clifford Mfg. Co., 568 E. First, Boston 27, 
Mass. ‘‘Hydron.” 


BELT DRIVES. See Drives, V-Belt. 


BENDERS, BRAKES and SHEARS 
(For Die-Less Duplicating) 

O’Neill-Irwin Mfg. Co., 309 Eighth Ave., 
Lake City, Minn. “Di- Acro.” 


BERYLLIUM COPPER (Strip and 
Wire) 
(See also Tubing, Beryllium Copper) 
Mallory & Co., Inc., P. R., Indianapolis 6, 


Ind. 
Riverside Metal Co., Riverside, N. J. 


BIMETALS. See Thermostatic 
Bimetals. 


(Rubber- 


BITS, SCREW AND BOLT. See 
Socket Screw & Wrench Kits. 


BLACKENING COMPOUNDS, METAL 
Mitchell-Bradford Chemical Co., 2446 G 
Main, Bridgeport, Conn. “Black Magic.” 


BLADES, FAN 

Burden Co., 1000 N. Orange Drive, Los 
Angeles 46, Calif. 

Torrington Mfg. Co., 62 Franklin, 
Torrington, Conn. ‘‘Airistocrat.’’ 


BLOCKS, TERMINAL. See Strips, 
Blocks and Boards, Terminal. 


BLOWER WHEELS. See Wheels, Fan 
and Blower. 


BLOWERS. See Fans and Blowers. 


BOBBINS, COIL. See Coil Cores and 


Forms. 
BOLTS. See Fasteners. 


BOXES, METAL. See Cabinets, Sheet 
Metal. 


BOXES and CRATES, WIREBOUND 
Wirebound Box Manufacturers Assn., 105 
S. La Salle, Chicago 3, Ill. 


BRAKES, AIR and HYDRAULIC 
Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. 


BRAKES. BENDING. See Benders, 
Brakes and Shears. 


BRASS, BRONZE AND COPPER— 
All Commercial Forms 
(For Wire, See Wire and Cable, Bare) 

American Brass Company, Waterbury 88, 
Conn. ‘‘Anaconda.’’ Also Tobin Bronze, 
Chromium Copper and Selenium Copper 
Alloys). 

Bridgeport Brass Co., Bridgeport 2, Conn. 
(Also ‘“‘Duronze’’ Silicon Bronze and 
Aluminum Alloys). 

Bristol Brass Corp., Bristol, Conn. 

Bunting Brass and Bronze Co., Toledo 9, 
Ohio (Bronze Bars). 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Federated Metals Div. American Smelting 
= oe Co,, 120 Broadway, N. Y., 


Hussey & Co., C. G., Pittsburgh, Pa. 

Iisco Copper Tube & Products, Inc., 
Cincinnati 27, Ohio (Copper Tubing) 

Johnson Bronze Co., 570 8. Mill, New 
Castle, Pa. (Bronze Bars). 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

Scovill Mfg. Co., 18 Mill, Waterbury 91, 
Conn. 

Superior Tube Co., 2021 Germantown 
Ave., Norristown, Pa. (Copper). 


BRAZING ALLOYS, SILVER 
~~ ~ Co., Inc., 118 Astor, Newark 5, 


callie ange Corp., 544-39th, Union 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

General Piate Div., Metals and Controls 
Corp., Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York 7, 
N. Y. “Easy-Flo’’ ‘Sil-Fos.”’ 

Makepeace (Co., D. E., Attleboro, Mass 

7 Co., Inc., P. R., Indianapolis 
. In 





BRAZING DISCS, RINGS and 
WASHERS 

American Brass Co., Waterbury 88, Conn. 

Westinghouse Electric Corp., P. O. Bos 
868, Pittsburgh 30, Pa. 


BRONZE. See Brass, Bronze & 
Copper; also Phosphor Bronze. 


BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 

Becker Brothers Carbon Co., 3450 8. 52nd 
Ave., Cicero 50, III. “BBB.” 

Morganite, Inc., 3302-48th Ave., Long 
Island City Wi i 

Ohio Carbon Co., 12508 Berea Rd, 
Cleveland 11, Ohio. 

Pure Carbon Co., Inc., 440 Hall Ave., 
St. Marys, Pa. 

Speer Carbon Co., St. Marys, Pa. 
“**Multifiex.”’ 

Stackpole Carbon Co., St. Marys, Pa. 


BUSHINGS 
BEARING. see Bearings and Bushings. 
COMPOSITION. see  Plastics-Custom 
Molders. 
FIBRE. see Fibre. 
GLASS. see Glass, Technical. 
MICA. see Mica. 
PORCELAIN. see Ceramics. 


CABINETS, SHEET METAL (Boxes, 
Chassis, Housings, Panels, Racks, 
Tanks 

Karp Metal Products Co., Inc., 128-30th, 
Brooklyn 82, N. Y¥. 

Millen Mfg. Co., Inc., James, 150 
Exchange, Malden, Mass. 

Overly-Hautz Co., 11500 Madison Ave., 
Cleveland 2, Ohio. 

Riester & Thesmacher Co., 1256 W. 25th, 
Cleveland, Ohio. 

Worcester Pressed Steel Co., 606 Barber 
Ave., Worcester 6, Mass. ‘‘Presteel.’’ 


CABLE. See Wire & Cable. 


CABLE ASSEMBLIES and HAR. 
NESSES. See Cord Sets. 


CAMBRIC, VARNISHED. See Fabrics, 
Insulating. 


CAPACITORS 

Aircraft-Marine Products, Inc., 1504 N. 
Fourth St., Harrisburg, Pa. ‘“‘AMP.” 

Capacitron Co., 849 N. Kedzie Ave., Chi- 
eago 51. Ill. ‘“Torridol.’’ 

Cornell Dubilier Electric Corp., Dept 
H-6, South Plainfield, N. J. ‘*Beaver’’ 
““Dykanol.’’ 

Deutschmann Corp., Tobe, Canton, Mass 
“Tobe’’ ‘‘Oil-Mites.”” 

Electric Auto-Lite Co., Toledo 1, Ohio 

Electrical Reactance Corp., Franklinville, 
N. ¥. “Hi-@.” 

Federal Telephone and Radio Corp., Dept. 
L-316, 67 Broad, New York 4, N. Y. 
General Electric Co., Section E607-12, 
Apparatus Dept., Schenectady S oe = 

**Lestrofilm.’’ 
Johnson Co., E. F. Waseca, Minn. 
Mallory & Co., Inc., P. B., Indianapolis 6, 


Ind. 

Millen Mfg. Co., Ine., James, 150 
Exchange, Malden, Mass. 

Solar Mfg. Corp., 285 Madison Ave., New 
York 17, N. Y. ‘“‘Superex,’’ “Solite.” 

Sprague Electric Co., North Adams, Mass 
“Vitamin Q.”’ 

Stackpole Carbon Co., St. Marys, Pa. 


CARBON AND GRAPHITE: (Con- 
tacts, Electrodes, Anodes, Bearings 
Discs, Piles, Plates, Plungers. 
Rings, Seals, etc.) 

(See also Brushes, Carbon) 

Becker Brothers Carbon Co., 3450 8. 52nd 
Ave., Cicero 50, Ill. “BBB.’’ 

Morganite, Inc., 3302-48th Ave., Long 
Island City 1, N. Y. 

Ohio Carbon Co., 12508 Berea Ri 
Cleveland 11, Ohio. 

Pure Carbon Co., Inc., 440 Hall Ave 
St. Marys, Pa. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 


CARTONS AND’ CONTAINERS, 
PACKAGING 
Gair Co., Ine., a 155 EB. 44th 


Gaylord Container — aa 111 N. 4th 
St. Louis 2, Mo. 


CASTINGS, ALUMINUM (See also 
Die Castings) 

Aluminum Company of America, 217° 
Gulf Bldg., Pittsburgh 19, Pa. “Alcoa” 


CASTINGS: BRASS, BRONZE AND 
COPPER 

omen Bronze Co., 570 Mill. New Castle 
>a. 

eney & Co., Inc., P. R., Indianapolis 
Ind. 

Phosphor Bronze Smelting Co., 2200 Wash 
ington Ave.. Philadelphia 46, Pa. 

Scovill Mfg. Co., 18 Mill, Waterbury 9 
Conn. 


CASTINGS, DIE. See Die Casting 


CASTINGS, GRAY IRON 
Electric Auto Lite Co., Port Huron, Mic 


ELECTRICAL MANUFACTURIN«: 
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LET US SOLVE YOUR SPRING prostems))/ 4% 
Kae) wt 


With all the experience some of our boys have had, we (> 
they ought to be able to help—no matter what your ( 

requirements. Cajl us on any point relating to me- 
chanical springs. We work out questions of design, 
material, cost, quality really needed, etc., to your best 
interests because we realize yous interests are ours. 


ILLINOIS COM SPRING co. Handiest 


— | where hard-to-hold 


The small-size screws you largely use can be held on 


C % RD te ET ee | the end of an Allen driver and started in the tapped 


| hole instanter! Or they may be held on an Allen Hex 


new PRiRy, 
Sa 








and ASSEMBLIES to | Key and turned in places where thumb-and- finger 
SPECIFICATIONS. APPROVED work awkwardly if at all. Fast in assembling! 
MATERIALS. 


And for set-ups hard 
RUBBER or BAKELITE PLUGS to hold under vibra- 
tion, “Allens” have (1) 


STRENGTH for tight 


R. I. Appliance & Cordset Company 
195 Weeden Street, Pawtucket, R. I. 


wrenching; (2) Accu- 
rate threading to a high 
Class 3 fit, for a high 


degree of frictiona] 











mean Precision construction 


Precision 


BOBBINS 


For more turns, or less space for 
same amount of wire. Bobbins 
spirally wound. Greater strength. 
Better insulation. Better heat dis- 
sipation. Vulcanized flanges. Write 
for samples. 

Also Dielectric Paper Tubes, any 
length ID or OD. 


PRECISION Paper Tube Co. 


2035 W. Charleston St., Chicago 47, Ill. 










holding- power. 





Your local Industrial Distributor supplies also Allen 
Socket Head Cap Screws, Flat Head Cap Screws, 
**Tru-Ground” Shoulder Screws and “Tru-Ground” 
Dowel Pins. Ask him for samples and details. 





THE ALLEN MFG. COMPANY 


HARTFORD, * PYeaa. * CONN. 
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-.. want Dependable, Complete 


UNUSUAL SPRING SERVICE? 


At LEWIS you will find... 


- +. Spring engineering assistance 
- «- precision manufacturing 

. « - low ultimate cost 

.- « prompt delivery 

Yours for the Asking 


Just send us specifications and let us quote 
on your spring or wireform job... or tell us 
your spring problem and we will help you 
with our specialized experience to assure you 
of getting the RIGHT springs at the lowest 
cost with highest quality for your products. 


LEWIS SPRING & MANUFACTURING COMPANY 


2646 West North Avenue, Chicago 47 


Ask to see a Lewis Representative for Prompt, Unusual Service 





PRECISION 


SPRINGS 














CASTINGS, MAGNESIUM 

American Magnesium Corp., Subsidiary of 
Aluminum Company of "america, 1715 
Gulf Bldg., Pittsburgh 19, Pa. ““Mazlo.’ 


CASTINGS, PHOSPHOR BRONZE 

Phosphor Bronze Smelting Co., 2200 
Washington Ave., Philadelphia 48, Pa. 
**Elephant.”’ 

CASTING, PRECISION (Lost-Wax 
Process) 

International Nickel Co., 67 Wall, New 


York 5, N. Y. (Nickel and Alleys) 
“Inco” ‘Inconel’? ‘Monel.’ 


CATHODE RAY TUBES. See Tubes, 
Cathode Ray. 


CEMENT, CERAMIC 

Sauereisen Cements Co., 407 Sharpsburg, 
Pittsburgh 15, Pa. 

Titanium Alloys Mfg. Co., 111 Broadway, 
New York, N. Y. “TAM.” 


CEMENT, INSULATING AND SEAL- 
ING 


Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 44, 30 E. 42nd, 
New York 17, N. Y¥. 

General Electric Co., Section RIMA-678, 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 


CEMENTS, LIQUID 
Ambroid Co., 305 Franklin, Boston 10, 
Mass. 


CERAMICS 
Electrical Porcelain (A) 
Refractory Porcelain (B) 
Steatite (Lava) (C) 
Zircon Porcelain (D) 


Akron Porcelain Co., 2725 Cory Ave., 
Akron 14, Ohio (A). 

American Lava Corp., Chattanooga 5, Tenn. 
“‘AlSiMag’’ (C). 

Ceramic Specialities Co., 444 W. Sixth, 
East Liverpool, Ohio (A). 

Colonial Insulator Co., 907 Grant, Akron 
11, Ohio (AB). 

— Porcelain Co., Macomb, 

. 

Knox Porcelain Corp., Knoxville 1, 
Tenn. (A). 

Louthan Mfg. Co., 2000 Harvey Ave., 
East Liverpool, Ohio (A). 

a Ceramic Co., Trenton 2, N. J. 


(A). 

Plastic Insulator Co., Inc., 369 Lexington 
Ave., New York 17, N. Y. (AC). 

Porcelain Products, Inc., 1241 W. Front, 
Findlay, Ohio (A). 

Square D Co., 6060 Rivard, Detroit 11, 
Mich. (A). 

Star Porcelain Co., 41 Muirhead Ave., 
Trenton 9, N. J. (ABC). 

Steward Mfg. Co., D. M., Chattanooga 1, 
Tenn. “‘Lavite’’ (C). 

Stupakoff Ceramic Mfg. Co., Latrobe, Pa. 
“Insulcon” (B). 

Titanium Alloy Mfg. Co., 111 Broadway, 
New York, N. Y. “TAM’’ (D). 

Universal Clay Produets Co., 1540 E. 
First, Sandusky, Ohio. (A). 


CHOKES 
a Reactance Corp., Franklinville, 


a © 

Federal Telephone and Radio Corp., Dept. 
L-316, 67 Broad, New York 4, N. Y. 

Johnson Co. E. F., Waseca, Minn. 

Millen Mfg. Co., Inc., James, 150 
Exchange, Malden, Mass. 

= Co., 4805 Flournoy, Chicago 


CHROME NICKEL ALLOYS. See 
Resistance Alloys. 


CIRCUIT BREAKERS 

Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. ‘‘Noark.’ 

General Electric Co., Section E607-12, 
Apparatus Dept., Schenectady 5, N. Y. 
Heinemann’ Electric Co., 99 Plum. 
Trenton, N. J. ‘““HECO.” 

Littelfuse, Inc., 4759 Ravenswood Ave., 
Chicago 46, Tl. 

Trumbull Electric Mfg. Co., Plainville, 
Conn. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. ‘‘De-ion.’’ 


CLAMPS, GROUND 
Iisco Copper Tube & Products Co., 
Cincinnati 27, Ohio. 
Trico Fuse Mfg. Co., 2948 N. 5th, 
Milwaukee 12, Wis. 


CLAMPS, HOSE 
Garrett Co., Ine., George K., 142) 
Chestnut, Philadelphia 3, Pa. 


CLAMPS, TEST 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Trico Fuse Mfg. Co., 2948 N. Sth, 
Milwaukee 12, Wis. 


CLEANING COMPOUNDS 

MitchelJ-Bradford Chemical Co., 2446 G 
Main, Bridgeport, Conn 

Oakite Products, Inc., H Thames 
New York 6, N. Y¥. 


CLIPS, SNAP. See Rings, Retainer 





CLOTH, ELECTRICALLY CONDUC- 
TIVE 
See Fabrics, Electrically Conductive. 


CLOTH, INSULATING. See Fabrics, 
Insulating. 


CLOTH, TRACING. See _ Tracing 
Cloth & Paper. 


COATINGS, PROTECTIVE 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 44, 30 E. 42nd, 
New York 17, N. Y. 

Interchemical Corp., Finishes Div., Dept. 

_, 350 Fifth Ave., New York 1, 


N. 


COAXIAL CABLE. 
Cable, Insulated. 


COIL CORES AND FORMS. (See alse 
Ceramics; Tubing, Paper) 

Millen Mfg. Co., Inc., James, 150 
Exchange, Malden, Mass. 

Paramount Paper Tube Corp., 612 La- 
fayette, Fort Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, Ill. 

Stackpole Carbon Co., St. Marys, Pa. 
(Screw-Type, Molded Iron). 


COILS and WINDINGS 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Cambridge Thermionie Corp., 453 Concord 
Ave., Cambridge 38, Mass 

Coto-Coil Co., Inc., 65 Pavilion Ave., 
Providence 5, R. I. 

Dano Electric Co., 93 Main, Winsted, 
Conn. 

Davis & Co., Inc., Dean W., 1006 First 
Kentland, Ind. 

Dinion Coil Co., Calendonia, N. Y. 
Electric Auto-Lite Co., Port Huron, Mich 

Electrical Reactance Corp., Franklinville 
N. Y¥. “Hi-Q.’ 

Federal Telephone and Radio Corp., Pe. 
L-316, 67 Broad, New York 4, N. 
Gamma Electric Co., 1523—4lst, Brook. 

a ae, oes ee 
General Electric Co., Section E607-12, 
Apparatus Dept., Schenectady 5, N. Y. 
Gramer Company, 2734 N. Pulaski Road, 
Chicago 39, Ill. ‘‘Gracoil.’’ 
Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 8, N. J. ““NWL.” 
Solar Electric Corp., Warren. Pa. 


COIL WINDING MACHINES 
Universal Winding Co., P. O. Box 1605. 
Providence 1, R. I. 


See Wire and 


COMMUTATORS 

Hillsdale Commutator Co., Hillsdale, Mich 
Homer Commutator Co., Hillsdale, Mich. 

Kirkwood Commutator Co., 1345 Carnegie 
Ave., Cleveland 15, Ohio. 

Nippert Electric Products Co., 1759 W 
Mound, Columbus 16, Ohio ‘“‘Nepco.” 

Toledo Standard Commutator Co., 2242 
Smead Ave., Toledo 6, Ohio. 


COMMUTATOR SAWS and SLOTTERS 

Hullhorst Micro Tool Co., Div., Toledo 
Standard Commutator Co., 2242 Smead 
Ave., Toledo 6. Ohio. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 


COMPOUNDS, SEALING. See Cement, 
Waxes and Compounds. 


COMPOUNDS, VARNISH. See Var 


nishes, Compounds and Resins. 


COMPRESSORS, AIR. 
Gast Mfg. Corp., 135 Hinckley, Benton 
Harbor, Mich. (Air Motors). 


CONDENSERS. See Capacitors. 


CONNECTORS, WIRE & CABLE 
Aircraft-Marine Products, Inc., 1504 N 
Fourth, Harrisburg, Pa. ““AMP.”’ 
Alden Products Co., Brockton 64P, Mass. 

(Miniature). 

American Brass Co., Waterbury 88, Conn. 

Burndy Engineering Co., Inc., 107 Bruck- 
ner Blvd., New York 54, N. Y. “‘Hydent,” 
*‘Hylink,”” ‘‘Hylug.’’ 

Chase Brass & Copper Co., Inc., Water- 
bury, 91, Conn. 

Dante Electric Mfg. On. Bantam, Conn 

Federal Telephone and Radio Corp., Dept. 
L-316, 67 Broad, New York 4, N. Y 

General Electric Co., Section A61-522, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, III. 

Iisco Copper Tube & Products, Inc. 
Cincinnati 27, Ohio. 

Johnson Co., E. F., Waseca, Minn. 

Krueger & Hudepohl, Third & Vine 8&ts., 
Cincinnati 2, Ohio. 

Millen Mfg. Co., Ine., James, 15° 
Exchange, Malden, Mass. 

Mines Equipment Co., 4223 Clayton Ave. 
St. Louis 10, Mo, 

Solar Electric Corp., Warren, Pa. 

— Electric Mfg. Co., Plainville, 
onn. 


CONTACTORS, MAGNETIC. See 
Relays & Contactors. 


CONTACTS AND CONTACT POINTS 
Baker & Co., Inc., 118 Astor, Newark 5. 
N. J. 


ELECTRICAL MANUFACTURING 





AT EF 


Single Phase 
* 


Polyphase 
* 








Direct Current 


More than 50 years in the production 
of quality electrical equipment have 
given Peerless engineers and craftsmen 
proficiency in designing and building 
motors of maximum efficiency and 
trouble-free operation. 


wT Doorloss. ARTETA) 


WARREN, OHIO 





2° 


VARIABLE 
SPEED 
PULLEYS | 


Let us show you why your equipment will operate more 
efficiently with IDEAL Variable Speed Control. 

Turn a hand wheel and driven unit speeds up or slows down 
exactly as desired. For 

























For general use... alloy 
a steel bar and natural color 
hardwood handle. 





For driving self-tapping 
screws..."hard face’ and 
tough core give extra long 
wear. Satin finished hardwood 
handle. 


HESE STANLEY DRIVERS 





® Changes in production 


schedules are given a 100% inspec- 
iw ® Speedability of operator tion with gauges to be sure 
i ® Variation in parts or oaiae the recessed heads of 
y density of stock, temper- illips Screws. That gives 
2. stures, oft. perfect centering and easy 


driving. Shank locked into 
hardwood handles. They are 
quality tools, accurately 
made—avaiiable now for use 
in your plant. Stanley Tools, 
New Britain, Conn. 


® 8 sizes from fractional to 
8 h. p. Ratios up to 3:1. 


Send for IDEAL Catalog 


Illustrations — valuable engi- 
150 neering data on Variable Speed 
Pulleys, ““Select-O-Speed” 
re Transmissions, Drive Sheaves, 
Adjustable Motor Bases, Wide 
ile, V-Belts, etc. Deliveries from 
stock. 


THE TOOL BOX OF THE WORLD 


STANLEY |— 


Trade Mark 


HARDWARE - HAND TOOLS - ELECTRIC TOOLS 





IDEAL Control 


- LOVEJOY FLEXIBLE COUPLING COMPANY 


Manufacturers of Lovejoy L-R Flexible Shaft Couplings 
5049 WEST LAKE STREET CHICAGO 44, ILL. 
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eer CONTROL 






McGILL 
Sevotier SWITCHES 
ADDS TO LIGHTING LIFE 


INCREASES THE EFFICIENCY 
OF ELECTRICAL DEVICES 


LEVOLIER INDIVIDUAL CONTROL permits “time-out” periods 
that ADD to the lighting-life of fluorescent and incandescent 
fixtures . . . SUBTRACT from power and maintenance costs. 
LEVOLIER DESIGN permits CONVENIENT, POSITIVE CON- 
TROL of devices such as variable speed motors, ventilating 
fans, sign flasher boxes and transformers, whose control is 
often otherwise inaccessible. Model 41, 6 amp. pull switch, is 
shown. WRITE FOR CATALOG. 


ONLY McGILL MAKES Servelier SWITCHES 


INC. 
IND. 


-aplhlpttee CO. 
VALPARAISO, 


Maen E 


ectrical Division 





NYC BT trem tbat. 


with COPACO 


Electrical Insulating Papers 


COTTRELL 100% Rag nein Papers incorpo- 
rate maximum strength and flexibility with high 
dielectric and heat resistance. Cortrell electrical 
insulating papers, designed to meet your most ex- 
acting specifications, are available in various grades, 
including— 


COPACO—A 100% Rag, glaze roll finished paper, 
recommended for applications requiring highest de- 
gree of chemical purity combined with maximum 
physical strength. 

COPAREX-S—A low priced, 100% Rag, glaze roll 
finished paper, recommended for applications where 
maximum economy and the physical characteristics 
of 100% Rag paper are required 


The dielectric strength of the above grades is guar- 
anteed to exceed 300 volts per mil. Available in 
thicknesses from .005” to .030”. Supplied in stand- 
ard 30” by 40” sheets or in continuous rolls 450’ 
to 2000’ in widths from 4” to 30”. 


COTTRELL PAPER COMPANY, Inc., 


Factory: Rock City Falls, N. Y. 





SAMPLES 
ON REQUEST 


Fall River, 
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| Fansteel 


| 6, Ind 
| Stackpole Carbon Co., St. 
Wilson Co., 


| Heyman 


| COPPER, BERYLLIUM. 





inte Cy, Cc. 8., 288 Spring, New York 
Callite ‘unigsten Corp., 544-89th, Union 


City, N. 
Motsllurgica: Corp., North 
Chicago, lil. ‘‘Wasaloy’’ ‘Fastell.* 
General. Plate Div., Metals and Controls 

Corp., Attleboro, "Mass. 
Gibson Electric Co., ssay Frankstown Ave., 
Pittsburgh 21, Pa. ‘“Gibsiloy.’ 

Co., D. Mass. 


Makepeace i . E., Attieporo, 
(Bar Contact Tape). 

Mallory & Co., Inc., P. R., Indianopolis 

Marys, Pa. 


H. A., 105 Chestnut, Newark 
5, N. J. ‘Wilco.’ 


CONTACTS, CARBON. See Carbon & 
Graphite. 


CONTACTS, HEATER PLUG and TAP 
Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. ““Heyco.”’ 


| CONTRACT MANUFACTURING 


Aluminum Goods Mfg. Co., Manitowoc, 
Wis. 

Boehme, Inc., = _0., 915 Broadway, New 
York 10, N. 

National i on, 170 E. 18lst, Cleve- 
land 8, Ohio. 

Scovill Mfg. Co., 18 Mill, Waterbury 91, 
Conn. 

Wenco Mfg. Co., 1134 West Hubbard, 


Chicago 32, Ill 


CONTROLLERS, MOTOR 

Allen-Bradley Co., 1316 8. Second, 
Milwaukee 4, Wis. 

Arrow-Hart & Hegeman Electric Co, 
103 Hawthorne, Hartford. Conn. 
Euclid Electric Mfg. Co., 1335 Chardon 
Road, (Euclid) Cleveland 17, Ohio. 

Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. 

Electric Co., 


General Section E607-12, 
Apparatus Dept., Schenectady 5, N. Y. 
Master Electric Co., Dayton 1, Ohio 


(Magnetic Starters). 
R-B-M Division, Essex Wire Corp., Dept. 
D-6, Logansport, Ind. 


Square D Company, 4040 N. Richards, 
Milwaukee 12, Wis. 

Struthers-Dunn, Inc., 146-150 N, 13th, 
Philadelphia 7, Pa. 

Trumbull Electric Mfg. Co., Plainville, 
Conn 

Ward Leonard Electric Co., 34 South, 


Mount Vernon, N. 
Westinghouse Electric ‘Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


CONTROLS, FLOAT and LIQUID 
Level. See Switches. 


CONTROLS, PHOTOELECTRIC. See 
Photoelectric Cells and Tubes. 


CONTROLS, PRESSURE and TEM- 
PERATURE 
See also Relays; Switches; Thermo- 
stats. 
Allen-Bradley Co., 1316 8. 
Milwaukee 4, Wis. 
Barber-Colman Co., Rockford, IIL. 
Bristol Company, 153 Bristol Rd., 


bury 91, Conn 

Brown Instrument Co., 4466 Wayne Ave., 
Philadelphia 44, Pa. 

Fenwal, Inc., 51 Pleasant, Ashland, Mass. 
““Phermoswiteh. ’ 

General Electric Co., Section E607-12, 
Apparatus Dept., Schenectady 5, N. Y. 

Jefferson Electric Co., Bellwood, Ill. 


Second, 


Water- 


Mercoid Corp., 4223 W. SBeimont Ave., 
Chicago 41, Ml. 
Minneapolis- Honeywell Regulator Co., 


2685 Fourth Ave., 8., Minneapolis 8, 
Minn. 


Robertshaw Thermostat Co., Youngwood, 
Pa. 
Spencer Thermostat Co., 106 Forest St., 


Attleboro, Mass. 

Square D Company, 4040 N. Richards, 
Milwaukee 12, Wis. 

Ward Leonard Elestrie Co., 34 South 8t., 


Mount Vernon, 


CONTROLS, 
Button Stations; 
tactors; Switches. 


REMOTE. See Push 
Relays and Con- 


CONVERTERS, ROTARY. 
See Motors & Generators. 


COPPER. 
Copper. 


See Brass, Bronze and 


See Beryl- 
lium Copper. 


CORD, FLEXIBLE CONDUCTOR. See 
Wire and Cable. 


CORD SETS 
Accurate Insulated Wire Corp., 
New Haven, Conn. ‘‘Accwire’’ 


28 Fox, 


Alden Products Co., Brockton 64P, Mass. 
American Electrical Heater Co., Detroit 
2, Michigan 


Belden Mfg. Co., 4633 West Van Buren, 
Chicago 44, Ill. 

Cornish Wire Co., Inc., 15 Park 
New York 7, N. Y. ‘‘Corwico’’ 
Federal Telephone & Radio Corp., Dept. 
L-316, 67 Broad, New York 4, N. Y. 
General Electric Co., Section A61-522, 
Appliante & Merchandise Dept., Bridge- 

port 2, Conn, ‘‘Flamenol’’ 


Row, 





Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. . 


Paranite Wire & Cable Div., Essex Wire 


Corp., Fort Wayne 6, Ind. 

Plastic Wire & Cable Corp., 405 E. Main, 
Jewett City, Conn. ‘‘Plastic-on’’ 

R. I. Appliance & Cordset Co., 195 
Weeden, Pawtucket, R. I. 


Royal Electric Co., Inc., Pawtucket, R, I. 

United States Rubber Co., 1230 Avenue of 
the Americas, New York 20, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CORD, RESISTANCE LINE. See Re 
sistance Line Cords 


a TWINE, ARMATURE and 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, =. 


Mica Insulator Company, Dept. 2 , P @. 
Box 1076, Schenectady 1, 
Mitchell-Rand Insulation és., “Ine. | 


Murray, New York 7, N. Y. 
Westinghouse Electric Corp., P. O. Boz 
868, Pittsburgh 80, Pa. 


CORES, COIL. 
Forms 


CORES, POWDERED IRON. 
Powdered Metal Products 


CORES, REFRACTORY. See Ceramics 


CORES, TRANSFORMER 
Westinghouse Electric Corp., P. 0. 
868, Pittsburgh 30, Pa. ‘‘Hipersil.’’ 


CORK and CORK COMPOSITIONS 
weaes Cork Co., 9506 Arch, Lancaster, 
"a. 


COTTON SLEEVING. 
and Sleeving. 


COUNTERS 
Bristol Company, 153 Bristol Rd., Water- 


See Coil Cores and 


See 


See Tubing 


bury 91, Conn. 

National Acme Co., 170 E. ima. Cleveland 
8, Ohio. “Chronolog,”” ‘amco.’ 

Veeder-Root, Ine., Fiarttora 2, Conn 
“‘Countrol.”” 

COUPLINGS, FLEXIBLE 

Guardian Products Corp., 216 E. Michi 
gan, Michigan City, Ind. 

Lord Mfg. Co., Erie, Pa. (Bonded Rubber) 

Lovejoy Flexible Coupling Ce, 5049 W 
Lake, Chicago 44, IIL 

CRYSTAL UNITS, QUARTZ 

Cambridge Thermionie Corp.. 458 Concord 


Ave., Cambridge 38, Mass. 
Federal Telephone and Radio Corp., Dept. 
L-316, 67 Broad, New York 4, N. Y 
CUPRO NICKEL. See Nickel. 


CUSTOM MOLDERS. See Plastics. 
Custom Molders and Extruders. 


DECALCOMANIAS 


Meyercord Co., Dept. 7-5, 5323 W. Lake, 
Chicago 44, Ill. 
DIALS, PANEL and INSTRUMENT 


Etching Co. of America, 1520 Montans 
Dept. E-6, Chicago 14, Il. 
Sue oy: Ine., 460 W. 84th, New York 


Milien Mfg. Co., Ine., 150 Ex 


James, 
change, Malden, Mass. 


DIAL LIGHT ASSEMBLIES. See 
Lights, Pilot & Indicator. 

DIE CASTINGS 

Aluminum Co. of America, 2179 Gulf 


Bldg., Pittsburgh 19, Pa. (Aluminum.) 
Electric Auto-Lite Co., Toledo 1, Ohio 
(Aluminum & Zinc.) 
Madison-Kipp Corp., 214 Waubesa, Madi- 
son 4, Wis. (Aluminum & Zine.) 
Monarch Aluminum Mfg. Co.. A. 
9301 Detroit Ave., Cleveland 2, o. 
New Jersey Zine Co., 160 Front, New 
—- % Bw (Zine Die Casting 
**Horsehead.”’ 


DIE CASTING MACHINES 

Hydraulic Press Mfg. Co., 1004 Marion 
Rd., Mount Gilead, Ohio. 

Lester-Phoenix, Inc,, 2635 Chureh Ave., 
Cleveland 13, Ohio. 


Alloys.) 


DIELECTRIC HEATING UNITS. See 
High Frequency Heating Units. 


DIES, LAMINATION and 
PERFORATING 

Toledo Standard Commutator Co., 2242 
Smead Ave., Toledo 6, Ohio 

Whistler & Sons, Inc., 8. B., 752 Military 
Road, Buffalo 17, N. Y. (Adjustable 
Perforating.) 


DISCS, BRAZING. See Brazing Discs 
DIVIDERS, VOLTAGE. See Resistors 


DRAFTING D  aetaeec and 
MATERIA 


Keuffel & oor Co., Hoboken, N. J 
**Paragon.”’ 
Post Co., Frederick, 3650 N. Avondale 


Ave., Chicago 18, Ill. 


ELECTRICAL MANUFACTURING 
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PORCELAIN CO 


wi largest manufacturer of 
e FAST WORKING 


e EASY OPERATING | 
The Simplex Model S-30C Wire | PORCELAIN SPECIALTIES 


Stripper employs a unique patented oscillating 
blade principle, unlike ordinary strippers, assuring 
a complete and clean stripping of insulated cover- ° th, U, sf d Si t £ ul 
ing with single pull of handle. This engineering in e nite ates to ay 
achievement also insures a permanently precision ad- 

justment to all types of wire and cable in its capac- 



















































ity range until readjustment is desired. The Model 
S-30C will pocommneense all — up to 4” dia., And not only the largest but one of the 
stripping clean without scratching, marring or in : ’ : 
any way injurin g insulation epee, Mew ton, (io = most versatile, because STAR’S production 
el S-130) available for cable up to 1” diameter also : ; smi 
indispensable for stripping parallel wire and heater includes any quantity, finish or shape of 
cord. Send Sample Wires and have your stripping Low Voltage Porcelain that may be de- 
aie none by veges 
sk tor your copy of new Bulletin i if; i i 
Welcs les Bectodie Pian. sired, to meet any specifications of physical 
WENCO MANUFACTURING CO. | or dielectric characteristics or strength 
SIMPLEX WIRE STRIPPERS AND CUTTERS = 
TOOLS * DIES * STAMPINGS * SPADE BOLTS required by the customer. 


1136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS = b . 


cific requirements, STAR has the following 
kinds of standard insulations to offer: 


TRACE MARK 





The Universal 
Liquid Cement 








d Ready-to-use Waterproof 
Backed by 36 Years’ Acceptance Dries Quickly 1. THERMOLAIN 4. VITROLAIN 
A heat-resistant refrac- trong, dense, non-por- 
Proved ideal for holdin ae screws . . . holding mercury switch tory insulation. Porous. nae — High 
tubes in clips . . . insulation non-fra . and moisture proofing . . . Withstands thermal ielectric strengt 
handy for repair work where speed at ‘strength are needed. shock. 5. No. 921 
Write for free sample and test this superior product to your own 2. LAVOLAIN INSULATION 
satisfaction! 5 : ‘ 
A dense semi-steatite of Can be molded into dif- 
Special adhesives developed to meet industrial requirements. Our lab- high mechanical and di- ficult shapes. Strong, 
oratory is at yoar service for such problems. electric strength. dense, heat-resistant. 
Packed for convenience in tubes; pint, quart, and gallon cans. 3. COMMERCIAL 6. NU BLAC 
. Will not soil in assem- 
WHITE bly or use. Excellent for 
A M B rn O | D C Oo Most economical for use wiring devices or novel- 
° in most applications. ties. 
Est. 1910 
305 Franklin St. Boston 10, Mass. 7. HUMIDOLAIN 





A highly porous porce- 
lain, suitable for many 
applications in humidi- 


TRICO OILERS ‘ 


af s 
Stop bearing failures 
“Trust-to-luck” hand-oiling reduces the 
life of your machines—lowers their value | 
—reduces customer satisfaction. * 
Give your customers complete freedom | 
from bearing maintenance—greater output 


—modern, foolproof, automatic lubrication 


. . INSTALL TRICO OILERS. 
CATALOG! 


| EE ia 
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Photo Courtesy Ajax Steel & Forge Co., Detroit, Michigan 


“Cut-A-Line” Machine Slices 
Through 24” x 24” Ingot In 
Less Than 15 Minutes 


SUBJECTED to constant incandescent heat from torch 
and white-hot metal, the Indiana Oxygen Company's 
““Cut-A-Line’’ Machine is driven across steel ingots 2 feet 
square by the dependable power of an E-M-C Type 11-A 
Fractional H.P. Motor. A special gear reduction provides 
a smooth, steady speed of % per minute at the start, 
gradually increasing as the cut progresses to a speed 
of 100° per minute. 

DEPENDABLE performance under the most trying of con- 
ditions, and serving most any conceivable type of special 
application, is a true characteristic of any fractional h.p. 
motor bearing the ‘‘E-M-C”’ insignia. If you will tell 
us your problems, we feel sure we can work out a prac- 
tical — and economical — solution. 

Builders of Fractional H.P. Motors Up to 1/15 H.P. For All Industries 


ELECTRIC MOTOR 
CORPORATION 


Division of Howard Industries 







Racine, Wisconsin 


CUSTOM-BuiLT FRACTIONAL H. 
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ORAW! METAL SHAPES. (See also 
Stampings. ) 

Electric Auto-Lite Co., Toledo 1, Ohio 

Scovill Mfg. Co., 19 Mill, Waterbury 91. 


Conn. 

Whistler & Sons, Inc., 8. B., 752 Militar» 
Read, Buffalo 17, N. Y. 

Worcester Pressed Steel Co., 606 Barber 
Ave., Worcester 6, Mass. “*Prestee! 


DRIVES, ELECTRONIC 

General Electric Co., Section E607-12, 
Apparatus Dept., Schenectady 5, N. Y. 
**Thy-mo-trol.”’ 

Reliance Electric & Engineering Co., 7 
Ivanhoe Road, Cleveland 10, Ohio. ““V-S 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 380, Pa. **Mototrol.”” 


DRIVES, M-G VARIABLE SPEED 


Ontmes Switch ope, 460 W. 34th 
New York 1, 


ORIVES, V-BELT 


Dayton Rubber Mfg. Co,, Dayton 1, Ohio 
—— Co., B. F., Dept. EM-17, Akron 
ie 


DUPLICATING MACHINES, DIE- 
LESS. See Benders, Brakes & 
Shears. 


DYNAMOTORS. See Motors and Ger 
erators. 


ELECTRICAL SHEETS. See Steel, 
Electrical. 


ome RESISTANCE 
WELDIN 

Mallory & = Inc., P. B., Indianapolis 
6, Ind. 


ELEVATORS, PORTABLE 
West Bend Equipment Corp., 233 Water, 
West Bend, Wis. 


ENAMELING SHEETS. See Steel— 
Commercial Forms & Grades. 


ENAMELS. See Lacquers. 


EXPRESS SERVICES 
Air Express Div., Railway Express Agency, 
230 Park Ave., N. Y. 17. N. Y. 


EYELETS 

American Brass Co., Waterbury 88, Conn 
““Tru-Flange.”” 

Scovill Mfg. Co., 18 Mill, Waterbury 91, 
Conn. 


FABRICS, ELECTRICALLY CON- 
DUCTIVE 

Pacific Mills, Industrial Fabrics Dept., 
214 Church, New York 138, N. Y. 
(Sheets & Tapes) 


FABRICS, INSULATING (Sheets and 

Tapes) 
Fiber-Glass, Varnished Cambric, Cot- 
ton, Linen, Silk, ete. (see also Tubing 
and Sleeving, Braided Fabrics; Tape 
and Sheeting, Synthetic Resin) 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. ‘*Turbo.’ 

General Electric Co., Section RIMA-678, 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 

Holliston Mills, Inc., Norwood, Mass. 

Husite Div., The Huse Liberty Mica Co., 
171 Camden, Boston 18. Mass. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Iii. 

'nsulation Manufacturers Corp., 
Washington Blvd., Chicage 6, Ill. 

'rvington Varnish & Insulator Co., Irving- 
ton 11, N. J. “‘Fibron.” 

Mica Insulator Co., Dept. 24, P. O. Box 
1076, Schenectady 1, N. Y. “‘Empire,”’ 
**Mico.*’ 

Mitchell-Rand Insulation Co., Ine., 61 
Murray, New York 7, Be 

National Varnished Products Corp., 207 
Randolph Ave., Wopdbridge, N. J. 
“Natvar.”’ 

New Jersey Wood Finishing Co., Wood- 
bridge, N. J. ‘“‘Varslot,” “‘Vartex.” 
wens-Corning Fiberglas Corp., Dept. 866, 

Toledo 1, Ohio. ‘‘Fibergias.’’ 

Westinghouse Electric Corp., P. O. 

868, Pittsburgh 380, Pa. *Tuffernel.”’ 


FAN BLADES. See Blades, Fan. 


FANS & BLOWERS 

Heinze CElectrie Co., 685 Lawrence, 
Lowell, Mass. 

Robbins & Myers, Ine., Motor Div., 
Springfield, Ohio. 

Signal Electric Mfg. Co., Menominee, 
Mich. 

Smith Mfg. Co., Ine., F. A., 250 Davis 
Rochester 2, N. Y. ‘“‘Fasco,” ‘‘Pilot.’’ 


FASTENERS (Bolts; Pins; Nuts 
Rivets; Screws; Washers) 


BOLTS and NUTS 

Machine Bolts and Nuts (A) 

Stove Bolts (B) 

Self-Locking Nuts (C) 

Sheet Metal, Lock Spring Assemb): 
Nuts (D) 

Screw Thread Inserts (EF) 

Headed and Rolled Thread Parts— 
Studs, ete. (Cold Upset) (F) 





Alreraft aoe Products Tx , 47-23K 


** Aero- 
Thread,”’ Sell Coil’’ AE) 

Allmetal Screw Products Co., Dept. EL, 
33 Greene, New York 13, N. ¥. (A) 
American Screw Co., Providence 1. K 1. 

BF), (Cold Headed Screws) 
Buffalo Bolt Co., North Tenawanda, N. Y¥ 


(A) 

«hase Brass & Copper Ce., Ine., Water 
bury 91, Conn. (AC) 

Continental Screw Co., New Bedford, Mass 


Klastic Stop Nut Corp. of America. 
Union, N. J. “‘ESNA”’ (C) 

Electric Auto-Lite Co., Toledo 1, Ohio 
E 


(E) 

Harper Co., H. -- 2609 Fletcher, Chicago 
18, Ill, (ABC 

Holo-Krome oor Corp., Hartford 10, 
Conn. (A), (Stripper bolts) 

Lamson & Sessions Co., 1971 W. 85th. 
Cleveland 2, Ohio (AB) 

Milford Rivet & Maehine Co., 871 Bridge- 
port Ave., Milford, Conn. (B) 

— Lock Washer Co., Newark 5, 


(B) 
New England Screw Co., Pee q (B) 
Palnut Company, Inc., 66 Cordier, See. 
ton 11, N. J ) 


Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y¥. (AB) 
Progressive Mfg. Co., 44 Norwood, Tor 
rington, Conn. (ABF) 
Reed & Prince Mfg. Co., Worcester, Mass 


(A) 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Scovill Mfg. Co., Waterville Screw Prod 
ucts Div., Waterville 48, Conn. (F) 

Shakeproof, Inc., 2501 N. Keeler Ave 
Chicago 89, Ill. (BD) 

Thompson - Bremer & Co., 1640 W. Hub 
bard, Chicago 22, Ill. “‘Everlock’’ (C> 

Tinnerman Products, Inc., 2042 Fulton 
Road, Cleveland 13, Ohio “Speed 
Nuts” (D) 

Westfield Metal Produets Co., Inc., West- 
field, Mass. 


PINS—Cotter (F); Loeckine and 
Taper (G) 

Allmetal Screw Products Co., Inc., Dept. 
EL, 33 Greene, New York 13, N. Y. (F) 

Chase Brass & Copper Co., Waterbury 91, 
Conn. (F) 

Driv-Lok Pin Co., 696 W. Washington 
Blvd., Chicago 6, IIL (G@) 

Hubbard Spring Co., M. D., 525 Centra) 
Ave., Pontiac 12, Mich. (F) 

Lamson & Sessions Co., 1971 W. 85th. 
Cleveland 2, Ohio (F) 


PRE-ASSEMBLED WASHEHS ano 
SCREWS 


American Screw Co., Prayidence 1, RB. 1 

Central Screw Co., 3501 S. Shields, Chi 
cago 9, Ii 

Chandler Products Corp.. 1491 Chardon, 
Cleveland 17, Ohto. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Div., American Hardware 
Corp., New Britain, Conn. 

Lamson & Sessions Co., 1971 W. 85th. 
Cleveland 2, Ohio. 

National Lock Co., Koekford, Tl. 

New England Screw Co., Keene, N. H. 

Pheoll Mfg. Co., 5700 W. Roosevelt, Chi 
cago 50, Ill. 

Progressive Mfg. Co., 44 Norwood, Tor 
rington, Conn. 

Russell, Burdsall & Ward Bolt & Nut Co.. 
Port Chester, N. Y. 

Scovill Mfg. Co., Waterville Screw Prod 
uets Div., Waterville 48, Conn. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicage 39, Til. 

Stronghold Screw Preducts, Inc., 218 W 
Hubbard, Chicago 12, Ill. 


RECESSED HEAD SCREWS 


Alreraft Screw Products Co., 47-38K 
85th, Long Island City 1, NW. Y. “Aero- 
Thread.”’ 

Allmetal Screw Products Ce., oy EL, 
33 Greene, New York 18, N. 

American Screw Co., Providence 1, R. 1 

Atlantic Screw Works, 85 Charter Oak 
Ave., Hartford 5, Cenn. 

Atlas Bolt & Screw O©o., 1180 Ivanhoe, 
Cleveland 10, Ohie. 

Central Screw Co., 3501 8. Shields, Chi 
eago 9, Til. 

Chandler Products Cerp., 1491 Chardon. 
Cleveland 17, Ohie. 

Chase Brass & Cepper Co., Ine., Water 
bury 91, Conn. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Div., American Hardware 
Corp., New Britain, Cenn. 

Harper Co., H. M., 2609 Fletcher, Chi- 
cago 18, Tl. 

International Screw Co., 9446 Roselawn 
Ave., Detroit 4, Mich. 

Lamson & Sessions Ce., 1971 W. 85th, 
Cleveland 2, Ohio. 

Milford Rivet & Machine Ce., 871 Bridee- 
pert Ave., Milferd, Conn. 

National Lock Ce., Reokford, Ill. 

—- Lock Washer Co., Mewark 5, 


. 
National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, Ohie. 
New England Serew Co., Keene, N. H. 
ere Corp., 200 "Variek, New York 
Pawtucket Screw Co., Pawtucket, R. I. 
Pheoll Mfg. Co., 5700 W. Roosevelt, Chi- 
cago 50, Til. 
Reading Screw Co., Norristewn, Pa. 
Reed & Prince Mfg. Co., Worcester, Mass 
Russell, Burdsall & Waerd Bolt & Nut 
Co., Port Chester, N. Y. 
Seovill Mfg. Co., Waterville Screw Prod 
ucts Div., Waterville 48, Conn. 


ELECTRICAL MANUFACTURING 











To make sure of an evenly balanced, smooth work- 
ing assembly, Whitehouse Products, Inc., made Peck 
products an integral part of the design of their new 
Beacon Camera. 


Because of their clean, accurate workmanship and 
consistent size uniformity (due to skilled inspection), 
Peck Springs and Screw Machine Products have long 
been the choice of camera and instrument makers, 
who have found that their use speeds up assembling, 
produces a better result. Always glad to estimate. 


PECK 


SPRINGS & SCREW MACHINE PRODUCTS 
12 GROVE AVE. 


THE PECK SPRING COMPANY 


ILSCO OPERATES 
ITS OWN TUBE MILL 


oii om Y 








LUGS AND 
CONNECTORS 


FOR EXAMPLE: 
ONLY SIX SIZES FOR 16 WIRES 
No. 14 to 1,000,000 ¢.m. inclusive 


Every connector can be used over and over again. 
Minimum wiring time . . . lower wiring costs. 


Write for 48-page illustrated catalog 
ILSCO COPPER TUBE & PRODUCTS, INC. 
Cincinnati, Ohio 


NN 












FOR ELECTRIC HEATING APPLIANCES 


FACTURING COMPANY 


JUNE 1947 


Peck Springs and Screw Machine Products Were 


DESIGNED INTO THE NEW “BEACON” CAMERA! 













































PLAINVILLE, CONN., U. S. A. 
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With specialized experience 
and automatic equipment, 
PARAMOUNT produces a 
wide range of spiral wound 
paper tubes to meet every 
need. .from 14" to 30” long, 
from .592” to 19” inside 
perimeter, including many 
odd sizes of square and rec- 
tangular tubes. Used by lead- 
ing manufacturers. Hi-Dielec- 
tric, Hi-Strength. Kraft, Fish 
Paper, Réd Rope, or any 
combination, wound on auto- 
matic machines. Tolerances 
plus or minus .002". Made to 
your specifications or engi- 
neered for YOU. 


PAPER 


Paramount ruse corp. 


612 Lafayette St., Fort Wayne 2, Ind. 
Manufacturers of Paper Tubing for the Electrical Industry 





Courtesy HURLEY Machine Division, makers of THOR Washers 


wy are CORNISH wire propucts 
SPECIFIED BY THIS LARGE MANUFACTURER 
OF WASHING MACHINES? 


ENGINEERING Department knows 
by test that they will give faithful and enduring 


Because their 


performance . .. 


Because their PRODUCTION Deportment finds that 


they have those qualities essential for quick 


installation on their assemby line . . . 


PURCHASING Department realizes 
that these Quality Products, backed by de- 
pendablé service, are sold at prices that spell 


Because their 


true economy... 


UN at 


Ke 210,08.) cn (CL 


) 
| Chase Brass & Copper Co., 


| Standard Pressed Steel 


| Gibson Co. 





Shakeproof, Inc., 2501 N. Keeler Ave. 


Chicago $9, Il. 

Southington Hardware Mfg. Co., Southing- 

| ton, Conn. 

Sterling Bolt Co., 209 W. Jackson, Chi- 
cago 6, Ill. 

Stronghold Screw Products, Inc., 212 W. 
Hubbard, Chicago 12, Ill. 

Wolverine Bolt Co., 96985 Grinnell, De- 


troit 13, Mich. 


RIVETS 
Allmetal Screw Products Co., Dept. EL, 
33 Greene, New York 18, N. Y. 
Aluminum Co. of America, 2179 Gulf 


Bldg., Pittsburgh 19, Pa. ‘‘Alcoa.” 
Buffalo Bolt Co., North Tonawanda, N. Y. 
Chase Brass & Copper Co., Inc., Water- 

bury 91, Conn. 

Chicago Rivet & Machine Co., 9609 W. 

Jackson Blvd., Bellwood, Ill. 


du Pont de Nemours & Co., Ine., E. 1., 
Dept. F-5, Wilmington 98, Del. (Ex- 
| plosive) 
Goodrich, B. F., Dept. EMI17, Akron, 
| Ohio. “‘Rivnut’’ (Blind) 
Milford Rivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn. 
Progressive Mfg. Co., 44 Norwood, Tor 
rington, Conn. 
Reed & Prince Mfg. Co.. Worcester, Mars 
Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 
SCREWS—Cap and Set, Machine 
(H); Self-Tapping (J) 
Allen Mfg. Co., Hartford, Conn. (H) 
Allmetal Screw Products Co., Dept. EM, 


80 Grand, New York 13, N. Y. 


(H) 
American Screw Co., 


Providence 1, R. I 


(HJ) 
Bristol Company, 153 Bristol Rd., Water 
bury 91, Conn 

x & 


~~ Bolt Co., North Tonawanda, 


Inc., Waterbury 
91, Conn. (H) 

Continental Screw Co., New Bedford, Mass 
“Holtite,” “Tap” (HJ) 

Harper Co., H. M., 2609 Fletcher, Chi- 
cago 18, TH. (HJ) 

=. _— Screw Corp., Hartford, Conn. 
( 


Lamson & Sessions Co., 
Cleveland 2, Ohio (HJ) 


1971 W. 85th, 


Milford Rivet & Machine Co., 871 Bridge 
| Conn. (HJ) 


port Ave., Milford, 

National Lock Washer Co., Newark 5. 
N. J. (HJ) 

en Serew Co., Keene, N. H 
(HJ) 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. (HJ) ‘‘Gear-Grip”’ 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (H) 

none Prince Mfg. Co., Worcester, Mass 
Russell, & Nut 


Burdsall & Ward Bolt 
Co., Port Chester, N. Y. 
Scovill Mfg. Co., Waterville Screw Prod- 
ucts Div., Waterville 48, Conn. (HJ) 
2501 N. Keeler Ave., 


. (HI) 
Co., Box 594. 


Jenkintown, Pa. ‘“‘Unbrako’’ (H) 


WASHERS—Flat (K); Lock and 
Spring (L) 
Allmetal Screw Preducts Co., Dept. EL 


33 Greene, New York 13, N. Y. (K) 
Barnes Co., Wallace, Bristol, Conn. (KL) 
Chase Brass & Copper Co., Ine., Water- 

bury 91, Conn. (KL) 

— Screw Co., New Bedford, Mass. 
Freeway Washer & Stamping Co., 4915 

Grant Ave., Cleveland 5. Ohio (K) 
Garrett Co., Inc., George K., 1421 Chest- 

nut, Philadelphia 2, Pa. (KL) 

.. William D. (Div., Associated 
Spring Corp.), 1800 Clybourn Ave., Chi- 
cago 14, Ill. 


| Harper Co., H. an 2609 Fletcher, Chi- 


cago 18, Il. 
Hubbard Spring Co., M. D., 525 Centra) 
Ave., Pontiac 12, Mich. (K) 

Lamson & Sessions Co., 1971 W. 95th, 
Cleveland 2, Ohio (KL) 
National Lock Washer Co., 
N. J. “Kantlink” (L) 
Palnut Company, Inc., 66 Cordier, Irvine- 


Newark 5. 


ton 11, N. J. (L) 

Quadriga Mfg. Co., 215 W. Grand Ave.. 
Chicago 10, Ill. (KL) 

Raymond Mfg. Co., Div., Associated 
Spring Corp., Corry, Pa. (KL) 

Shakeproof, Inc., 2501 N. Keeler Ave.. 
Chicago 39, Ill. (L) 

Thompson-Bremer & Co., 1640 W. Hub- 
bard, Chicago 22, Til. ‘*Everlock’’ (KL) 

Wrought Washer Mfg. Co., 2100 S. Bay, 
Milwaukee 7, Wis. (KL) 

FELT 

American Felt Co., Glenville, Conn. 

Felt Products Mfg. Co.. 1586 Carroll 
Ave., Chicago 7, Tl. 

+ Co., 210-0 South, Boston 11. 

ass. 

Western Felt Works, 4085 Ogden Ave 
Chicago 28, Tl. 

FERRO-ALLOYS 

Electro Metallurgical Co., Div. Union 
Carbide & Carbon Co., Dept. E-5, 30 
East 42nd, New York 17, N. Y. 

FIBRE-GLASS. See Fabrics, Inst- 


lating 


FIBRE, PHENOL. See Plastics, Lami 
nated. 


FIBRE, VULCANIZED (Board, 
Sheet, Rod, Tubing) 
Baer Co., N. 8., 7-11 Montgomery, Hill- 


side, N. J. 
Continental-Diamond Fibre Co., Newark 


13, Delaware 


Husite Div., The Huse Liberty Mica Co., 
171 Camden, Boston 18. Mass. 
Insulation Manufacturers Corp., 565 W. 


Washington Bivd., Chicago 6, Ill. 
Mitchell-Kand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 
National Vulcanized Fibre Co., Wilming 
**Peerless,”” *Vulcot.”” oo 


ton 99, Del. 
West Virginia p & Paper Co., 
“Densite,”” 


Pyl 
Park Ave., New ee. N. Y. 
“Electrite.”” 


FILLING COMPOUNDS. See Cement, 
Insulating; Waxes and Compounds 


FILTER ELEMENTS, POWDERED 
METAL 
Chrysler Corp., Amplex Div., 


Mich 
Moraine Products, Division, 
Dayton, Ohio, “‘Porex’’ 


Motors, 
FILTERS, RADIO INTERFERENCE 
—a Corp., Tobe, Canton, Mass 


Detroit 31, 


Genera! 


Federal Telephone and Radio Corp., Dept. 
L-316, 67 Broad, New York 4. Y 

General Electric Co., Section E607-12, 
Apparatus Dept., Schenectady a we 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Solar Mfg. Corp., 285 Madison Ave 
New York 17, N. Y. “Elim-o-stat.” 

Sprague Electric Co., North Adams, Mass 


FINISHES, PRODUCT. See Lacquers, 
Enamels & Varnishes. 


FLEXIBLE CORDS. See Wire and 


Cable, Insulated 

FLEXIBLE SHAFTING 

Mall Tool Co., 7827 8. Chicago Ave., Chi 
cago 19, Ill. 

Walker-Turner Co., Inc., Plainfield, N. J 


FLUORESCENT LAMP AUXILIARIES 
(For Resistors, see Resistors, Instru 
ment & Radio; See also Capacitors) 


a a Corp., 35 Water, Cui 

Arrow-Hart & Hegeman Electric Co.. 105 
Hawthorne, Hartford 6, Conn. 

Capacitron Co., 849 N. Kedzie Ave., Chi 
cago 51, Ill. ‘‘Ballastron.” 

Davis & Co., Dean W., 1006 First, Kem 
land, Ind. 

General Electric Co., Section A61-522, 


Appl. & Merchandise Dept., Bridge 


port 2, Conn. 

Gramer Co., 2734 N. Pulaski Roau, Chi 
cago 39, Ill, 

Bola Electric Co., 2525 Clybourn Ave 
Chicago 14, IIL 

Solar Electric Corp., Warren, Pa. 

Solar Manufacturing Corp.. 285 Madison 
Ave., N. Y. 17, N. Y. 

Sprague Electric Co., North Adams, Mass 

Westinghouse Electric Cerp., Box 868. 
Pittsburgh 30, Pa. 


FLUX, SOLDERING. See Soldering 
Compounds 


FOOT SWITCHES. 


FORGINGS 

Aluminum Company of America, 2179 Gulf 
Bldg., Pittsburgh 19, Pa. (Aluminum) 

American Brass Co., Waterbury 88, Conn. 
** Anaconda.”” 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. (Noo- 
ferrous) 

Scovill Mfg. Co., Forgings Div., 18 Mill. 
Waterbury 91, Conn. (Non-ferrous) 


FREQUENCY CHANGER SETS. See 
Generators 


FUSE HOLDERS, MOUNTINGS and 
CLIPS 


Alden Products Co., Brockton 64P, Mass 
Dante Electric Mfg. Co., Bantam, Cono 
Iisco Copper Tube & Products, Inc., Cin 
cinnati 27, Ohio. 
Jefferson Electric Co., Bellwood, Ill 
Howard B. Jones Div. Cinch Mfg. Corp.. 
2460 W. George, Chicago 18, IIl. 
Littelfuse, Inc., 4759 E. Ravenswood Ave., 
Chicago 40, Ill. 
Trico Fuse Mfg. 
Trumbull 
Conn. 


See Switches 


Co., Milwaukee, Wis. 
Electric Mfg. Co., Plainville. 


FUSES 

Dante Electric Mfg. Ce., Bantam, Conn 

Federal Electric Products Oo., 50 Paris. 
Newark 5, N. J. ‘‘Noark.” 

General Electric Co., Section E607-12, 
Apparatus Dept., Schenectady 5, NY. 

Jefferson Electric Co., Bellwood, Ill. 

Littelfuse, Inc., 4759 E. Ravenswood Ave. 
Chicago 40, Ill. 

Royal Electric Co., Inc., 95 Grand Ave. 
Pawtucket, R. I. 

Solar Electric Corp., Warren, Pa. 

Trico Fuse Mfg. Co., Milwaukee, Wis 


FUSIBLE ALLOYS 


Cerro De Pasco Copper Corp., 40 Wall 
New York 5, N. Y. (‘‘Cerrotru’ Bis 
muth ; Tin Eutectic; “‘Cerrolow’ 
Indium) 


Federated Metals Div. American Smelting 
‘ . Co., 120 Broadway, NW. Y.. 


ELECTRICAL MANUFACTURING 





EQUIPMENT THAT SUPPORTS 
Taga PRivE In YOUR TRADEMARK f 


Probably there’s not a solenoid problem in the entire 
range that Davis has not solved—in more than 30 years 
of manufacturing experience—concentrated and special- 
ized engineering—and up-to-the-minute facilities. Two 
large, most modern plants enable us promptly to fill all 
orders, large or small. 


JHVIS-NnAaD 


D.W.D. Laminated Solenoid No. 286) 
Push-Pull Type. %" stroke. Ask for 
Bulletin 


To Your Specifications 


DESIGN ENGINEERS are cordially invited to submit their needs 

for any application, to Davis, without obligation. AC and DC 

types. Standard 134” x 136” up. Strokes from 5%” to 1%” 
Send B/P, specifications delivering up to 35 Ibs. at end of stroke. All sizes designed for 
or samples for constant or intermittent duty, any commercial voltage. 


prompt estimate. Also Coils, Coil Assemblies, Kickers, Transformers, Coil 
Windings for every purpose. Ask for Catalog. 


D.W.D. Laminated Solenoid No. 2923. 
Push Type. 1%” stroke. Ask for Bul- 


DEAN W. DAVIS & CO. ae re cme 


1006 FIRST STREET+ KENTLAND, INDIANA® CHICAGO and KENTLAND 


SWITCHES - FLASHERS RELAYS 


Synchronous On-and-off | 
Self- Alternates al ry 
Starting Chasers Le 4 
Motors Spellers 
| 


For any load, for every installation, 
Automatic precision products meet the 
most rigid specifications. 

Write Tcday for Catalog 


In Switches, Flashers and Relays where dependable performance 
is paramount, look for the 


Diamond Seal for Diamond Quality 


an, Om, 60 Seams eee FEED -THRU and STAND -OFF 
CERAMIC CAPACITORS ... noe 


to the same high performance standards as conventional 


CN and Ci type Hi-Q capacitors. Engineers who have thoroly 
investigated Hi-Q capacitor performance are unanimous 
in their approval. We invite inquiries for samples to meet 


the exact needs of your applications. 


AND 
METAL SPECIALTIES | = 


Modern plant equipped to | CERAMIC 


t k i 
— — e work in eomnanines 





S. 1. TYPE 


Send your specifications to (Durez Coated) 


us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. | { CHOKE COILS 
70-82 Baker Street ee 
Siesta, Gia Oded | Hi-Q@ Mts ee er 


| So ee ee at ee ee ee 
SAIL ANAT NE RITES, 


JUNE 1947 








RAQOI 


“One Good Turn-or a Million” 











% Here, in expanded plant facilities, GRACOIL Coils and 
Transformers are expertly designed and built to exact speci- 


fications. Plan your next product with GRACOILS. 





LOW VOLTAGE 
TRANSFORMER 


LAYER-WOUND COIL 


0 


GENERATOR 
FIELD COIL 





FULLY ENCLOSED 
TRANSFORMER 


Ty 


“One Good Turn-or a Million” 





Write for New Circular — No Cost— No Obligation 


THE GRAMER COMPANY 


Established in 1935 


Clectrical Coils and Transformers 





2734 WN. PULASKI RD., CHICAGO 38, ILL. U.S.A. 
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=. ( Gwe PERATURE and 


Electric Auto-Lite Ce., Tolede 1, Ohie. 
Germanow-Simon Machine Co., Rochester 


ek ture) 
United States Gauge Div., American Ma- 


chine and Metals, Ine., "Sellersville, Pa. 
GALVANOMETERS. See Instruments 


GASKETS 

Armstrong Cork Co., 9506 Arch, Lancaster, 
Pa. (Cork Compositions) 

Garlock Packing Co., Palmyra, N. Y. 


— B. F., Dept. EM-17, Akron, 
United States Rubber Co., 


1230 Avenue 
of Americas, New York 20, N. Y. 


GEARMOTORS. See Motors and Gen- 
erators. 


GEARS and PINIONS, METAL 
Chrysler Corp., Amplex Div., Detroit 13, 


Mich. (Powdered) 
Gear Specialties, 2650 W. Medill Ave., 


Chicago 47, 


GEARS and PINIONS, NON-METAL- 
LIC. See Fibre; Plastics. 


GENERATORS. 
Generators. 


See Motors and 


GLASS-FIBER CLOTH and TAPE. 
See Fabrics, Insulating 


GLASS-BONDED MICA 
General Electric Co., Section I-15, Plastics 
Div., Chemical Dept., Pittsfield, Mass. 


(mycalex) 
GLASS-SEALING ALLOYS 
Carpenter Steel Co., 115 W. Bern, 


Reading, Pa. 

Cerro De Pasco Copper Corp., 40 Wall. 
New York 5. N. Y¥. “Cerroseal.”’ 
Stunakoff Ceramic & Mfg. Co., Latrobe, 

Pa. ‘“Kovar.” 


GLASS. TECHNICAL 
Kopp Glass, Inc., Swissvale, Pa. 


GOLD, ROLLED (Plate and Wire) 


Wilson Co., H. A.. 105 Chestnut, Newark 
5, N. J. “Wile.” 


GRAPHITE. See Carbor and Graphite 
GRIPS and CLAMPS. STRAIN RE.- 
LIEF 


Allied Electric Products, Inc., 76 Coit 
Irvington 11, N. J. 

Heyman Mfg. Co., 500 Michigan Ave.. 
Keni'worth, N. J. “Be 

Walker Co., George, 118 Amsterdam Ave., 
Passaic, N. J. **Gripmaster."’ 


HARNFSSES and ASSEMBLIES. 
WIRE 
Alden Products Co.. Brockton 64P. Mass 


Belden Mfg. Co 
Chicago 44, Tl 
Flectric Auto-Lite Co 
Federal Telephone & Radio Corp.. Dept 
L-316, 67 Broad, New York 4, N. Y 
General Electric Co., Section A61-522 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. ‘‘Flamenol’’ 
Paranite Wire & Cable Div., 
Corp., Fort Wayne 6, Ind. 


HEATING ELEMENTS and UNITS 


4633 West Van Buren 


Port Huron, Mich 


Essex Wire 


General Electric Co., Section E607-12 
Apparatus Dept., Schenectady 5. N. Y 

Hartford Element Co., Inc.. 276 Windsor, 
Hartford 5, Conn. 

Tuttle & Co., H. W., Adrian, Mich 

Tuttle & Kift, Ine., 1823 N. Monitor 
Ave., Chicago 39, Ill. ‘‘Thermo-Kleen.’ 
“*Monotube.”’ 


Vulean Electric Co., Danvers 2, Mass. 
Westinghouse Electrie Corp.. P © Bors 
869, Pittsburgh 30, Pa. ‘°’Uni-Therm.” 


HERMETIC SEALS. 
Terminals 


HIGH-FREQUENCY HEATING UNITS 
Federal Telephone and Radio Corp., Dept. 
L-316, 67 Broad. New York 4, N. Y. 


**Megatherm.”’ 

General Electric Co., Section E607-12, 
Apparatus Dept., Schenectady 5, N. Y. 

Radio Receptor Co., Inec., Dept. 8-31, 251 
w 19th, New York 11, N. Y. ‘‘Heat- 
master.’ 

Westinghouse Electrie Com. P. 0. Box 
868, Pittsburgh 380, Pa. 


HIGH-NICKEL ALLOYS. See Nickel 


HOLDERS, COMMUTATOR BRUSH 
Publix Metal Products, Inc.. 100 Sixth 
Ave., New York 13, N. Y. 


HYDRAULIC EQUIPMENT. Also see 
Presses, Hvdraulic 
Dennison Engineering Co. 
Ri Columbus 16. 

Pumps) 


IMMERSION HEATER UNITS. See 
Heating Elements & Units 


See Seals and 


1199 Dublin 
Ohie (Valves 
Motors. 


IMPREGNATING COMPOUNDS. *. 
Cement; Waxes and Compounds 


INDICATORS, HEAT. See Thermom- 
eters, 


INDICATORS, SPEED. 
Tachometers. 


INDIUM ALLOYS 


Cerro De Pasco Copper 40 Wall 
New York 5, N. ne ‘Cerrolow.~ 
““Cerroseal.”’ 


INDUCTION HEATING. 
Frequency Heating Units. 


INFRA-RED LAMPS. 
Incandescent. 


INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 


Bendix Aviation Corp., 1456 Taylor Ave., 
Baltimore 4, 


Md. 
Bristol Company, 153 Bristol Rd., 


See 


See Higb- 


See Lamps, 


Water- 
bury 91, Conn. 
Burlington Instrument Co., 515 Fourth, 
Burlington, Iowa. 
Electric Auto-Lite Co., Toledo 1, Ohio. 


Federal Telephone and Radio Corp., Dept. 
L-316, 67 Broad, New York 4, N. 


General Electric Co., Section E607-12, 
Apparatus Dept., Schenectady 5, N. Y. 
Ideal Industries, Inc., 1008 Park Ave., 


Sycamore, Ill. 
J-B-T Instruments, Inc., 437 Chapel, New 
Haven 8, Conn. 
Shurite Meters, 437 
Haven 8, Conn. 
Simpson Electric Co., 5200 W. Kinzia 
Chicago 44, IIL 
Solar Mfg. Cre, 285 Madison Ave., New 
York 17, N. 


Triplett tlestiiesi Instrument Ce., Bluff 


Chapel, New 


ton, Ohio. ‘“‘Readrite.’’ 
United States Gauge Division of Amer- 
ican Machines and Metals, Inc., Sellers- 


ville, Pa. 
Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


INSTRUMENTS and ACCESSORIES, 
LABORATORY STANDARD 

hate F Mfg. Co., 4805 Flournoy, Chicago 
44 

Weston Electrical Instrument Corp., 58% 
Frelinghuyen Ave., Newark 5, N. J. 


INSTRUMENTS, TIME STUDY 

Black & Webster, Inc., Dept. E., 126 
Massachusetts Ave., Boston 15, Mass 
**Marsto-Chron”’ 


INSULATING MATERIALS. See 
Specific Material Reading. 


INSULATION, WIRE (Ceramle and 
Synthetic) 

Ansonia Electrical Div., Noma Eleetrie 
Corp., Ansonia, Conn. ‘‘Ankoseal.”’ 


du Pont de Nemours & Co., Inc., E. I., 
Plastics Dept., Room 135, Arlington, 
i. as **Polythene.”’ 


Goodrich Chemical Co., B. F., Dept. 1-5, 
Rose Blidg., Cleveland 15, Ohio. ““Geon.’ 
ee Electric Co., North Adams, Mass. 


eroc. 
United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 


INVERTERS, ROTARY. See Motors 
and Generators. 


INVERTERS, VIBRATOR. See 
Vibrator Converters. 


IRONS, SOLDERING. See Soldering 
Irons. 


JEWEL LIGHT ASSEMBLIES. See 
Lights, Pilot. 


KNOBS and HANDLES, MOLDED. 
See Plastics—Custom Molders 


LABELING MACHINES 
James L. Entwistle Co., 
Pawtucket, R. I. (Wire 
Machines. ) 


LACQUERS, 
Varnishes, 
Insulating. 


LACQUERS, ENAMELS and VAR 
NISHES, FINISHING 


du Pont de Nemours & Co. 
Plastics Dept., Room 135, 
N 


2 Oe 

General Electric Co., +5 
Pittsfield, Mass. (Silicone) “‘Glyptal. 

George Co, P. D  8&t. Louis, Mo 
“Pedigree.” 

Interchemical Corp., Finishes Div., Dept 
EM-4, 3850 Fifth Ave., New York 1 
N. ¥. 

Irvington Varnish & Insulator Co., 

ton 11, N. J. 


Mass & Waldstein Co., Newark 4 N. » 


*Motietone.** 
Mitehell-Rradford Chemical Co., 2446 G 
Plastics Div., 


Main, Bridgeport, Conn. 
Perry, Day- 


43 Church, 
Labeling 


COIL DIPPING. See 
Compounds and Resins 


woe ae 
Arlington, 
Chemical Dept., 


Irving 


Monsanto re Co., 
Springfield ass. 
New Wrihkle, Inc., 187 N. 
ton 2, Ohio. “Wrinkle.” 


LADLES, MELTING. See Pots and 
Ladles, Melting. 


LAMINATED METALS, PRECIOUS 
and BASE (Sheet, Tube and Wire) 
"> Co., Inc., 118 Astor, Newark 5 


Plate Div, Metals and Controls 
Attleboro, Mass. 


General 
Cotp . 


ELECTRICAL MANUFACTURING 





















for neat, speedy wiring 


VERSIFLEX PLASTIC 
~ WIRE and 
CABLE HANGERS 







Available in a wide range of sizes, diameters 


from tf" to 2”. . - Self-insulating . - - Light 
Weight . . . Resist Temperature Extremes... 
High Strength... Economical . . - IMMEDIATE 
DELIVERY! 

Write for full details, 
















specifications and prices. 












CANADA: Canadian Line Materials, Limited, Toronto 13 
FOREIGN: Philips Export Corparation, New York 17,N. Y. 





SPEEDCRAFT 


WIRE 


i YES-IT’S TRUE! 
cre the rich results of 20 OTIS EA INDICATOR LIGHTS 


proving Wire Stripping Ma- | 

chinery and celvian the ARE Een A JOHNSON PRODUCT 
difficult problems of many 
large and well known pro- 
ducers everywhere—in War 
and in Peace. 






































Every SPEEDCRAFT repre- NO CHANGE—IN PRODUCT. The same 
sents a pledge ie develop exclusive features such as. rigid non- 
i; aaa oo short terminals, bakelite washers and 
struction and design, and i ard Ligh 
ee: the speed and quality of others, standard = all Goth d g ts, 
production. will continue to insure above average 


Write tor complete information — sending wire samples — no obligation. service life and satisfaction. Just com 


WIRE STRIPPER co., Tele Ave. pare their superior workmanship. 

NO CHANGE—IN POLICY. Standard 
basic prices and standard discounts will 
be adhered to in all cases. 


NO CHANGE—IN CATALOG ITEMS. 
The current Gothard catalog is still in 
force. 





| REMEMBER—send your specifications 
for recommendations and your orders 
for Gothard Quality Lights to— 
Gothard Division 
E. F. JOHNSON COMPANY 


Waseca, Minn. 





rum imc ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyratron Connectors, High 


4 










Vv Tube Sockets, Iron Core KF Chokes, Quartz and a 
aaa, High Frequency Variable Condensers, Meter Type Dials, 


ast Aluminum Chassis, etc. Catalog Upon Request. | J hh H in i () \\ 


RPV Gm ROR MA MFG.CO. Inc. — » , ein Fead: 
150 EXCHANGE ST. MALDEN. MASS. we ehlaetnalgtee ioc 
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ETHYL-CELLULOSE 
MELTING POTS... 





for 
PROTECTIVE DIP COATING 


To prevent rust 
and to avoid accidental dulling of sharp 
edges on small cutting tools, drills and 
similar items with ethyl cellulose strip- 
coating compound may be readily, effi- 
ciently accomplished in Sta-Warm model 
WVE melters. 


Most popular are WVE 4 qt. and 8 qt. 
electrically heated pots having accurate 
variable thermostat control. The crit- 
ical temperature requirements of this 
compound are met with Sta-Warm melt- 
ers which surround entire sidewall and 
bottom areas of the pot with an even 
non-burning heat. 


Remember, Sta-Warm quality 
is doubly important for melting 
material that tends to progres- 
sively deteriorate by frequent 
reheating. 


For special bulletin 037-E on 
Ethyl-cellulose stripcoating, 
quire today to Dept. R. 


in- 


SitaWaem ELECTRIC CO. 


565 N. CHESTNUT ST RAVENNA, OHIO 





| Wilson Co., 


| Westinghouse Electric — P. 


Makepeace Co., D. E., Attleboro, Mass. 
H. A., 105 Chestnut, Newark 
5, N. J. “Wiles.” 


LAMINATED PLASTICS. See Plastics 


LAMPS, FLUORESCENT 

General Electric, Lamp Department, Nels 
Park, Cleveland, Ohio. 

Solar Electric Corp., Warren, Pa. 

0. Box 

868, Pittsburgh 30, Pa 


| LAMPS, INCANDESCENT AND 
INFRA-RED 
General Electric Co. Lamp Department, 


Nela Park, Cleveland, Ohio. 

North American Electric Lamp Co., 1082 
Tyler, (Carbon) St. Louis 6, Me. 
“‘Nalco.”’ 

Solar Electric Corp., Warren, Pa. 

Westinghouse Electric Corp., P. 
868, Pittsburgh 380, Pa. 


LAMPS, MERCURY VAPOR 
General Electric Co., Lamp Department, 
Nela Park, Cleveland, Ohio. 


LAMPS, MINIATURE (Pilot 
Indicator) 

General Electrie Co., Nela Specialty Div. 
Lamp Dept., 1 Newark, Hoboken, N. J. 
(Neon Glow) 

Herzog Miniature Lamp Works, 12-28 
Jackson Ave., Long Island City, N. Y. 
*“Bol-Rex.”’ 

North Aqeties Electric Lamp Co., 1082 
Tyler, St. Louis 6, Mo. “Nalco.” 

Westinghouse Electric ee P. 0. Boz 
968. Pittsburgh 30, 

LATHES, METAL SPINNING 


Bedinger Precision Co.. 815 Cahuengs 
Blvd., Los Angeles 388, Calif. 


0. Boz 


and 


LAVA. See Ceramics. 


Dial Light Co., of 


LAYOUT STEEL BLUE 
Cte Co., 2308-F N. 11th. 
0. 


LENSES, PRESSED GLASS 
Kopp Glass Ine., Swissvale, Pa. 


LIGHTS, MACHINE (Magnifiers) 
Stanley Electric Tools, Church, New 
Britain. Conn. “Flud-Lite.” 


LIGHTS, PILOT and INDICATOR 
Arrow-Hart &, Hegeman Electric 
103 Hawthorne, Hartford, Conn. 
qoute, 


St. Louis 6 


Inc., 900 
*““Dialco.” 


Broadway, New York 8, Y. 

Drake Mfg. Co., 1713 a Hubbard, 
Chicago 22, Ill. 

Gothard Mfg. Co., 2120 Clear Lake Ave., 
Springfield, Ill. 


Johnson Co., E. F., Waseca, Minn. 

Kirkland Co., H. R., 810 King, Morris- 
town, N. J. ‘Pioneer.’ 

Littelfuse, Inc., 4759 E. Ravenswood, Chi- 
cago 40, Ill, (Neon) “‘Nite-T-Lite,” 
“*Bwitch-Lite.’’ 

Square D Co., 4040 N. Eichards, Milwav- 
kee 1 Wis. 


LOCKNUTS and LOCK WASHERS. 
See Fasteners. 


LUBRICATORS, OIL and GREASE 

Gits Bros. Mfg. Co., 1840 8. Kilbeurn 
Ave., Chicage 28, Ill. 

— Ad Corp., 214 Waubesa, Madi- 


Trico Fuse Mfg. Co., Milwaukee, Wis. 


| LUGS and TERMINALS 


Aircraft-Marine Products, Ine., 1504 N. 
Fourth, Harrisburg, Pa. “AMP,” 
“‘Diamond Grip,” “Flag Grip,” 


“U-Grip.”” 


| American Brass Company, Waterbury 88, 
Conn. 


| Burndy Engineering Co., 


167 Brueck- 
ner Bivd., New Yon “S4, _&. z 
““Qiklug,” ‘“‘Hylug,”’ “‘Scrulu 

Cambridge Thermionic Corp.. } Concord 
Ave., Cambridge 38, 


Mass. 
| Dante Electrie Mfg. Co., Bantam, Conn. 


Heyman Mfg. Co., 500 Michigan Ave., 


Mfg. Corp. 


Vine, 
Cincinnati 2, 
Littelfuse, Inc., 4759 E. Ravenswood, Chi- 


cago 40, Il. 
Patton-MacGuyer Co., 17 Virginia Ave., 
Providence 5, R. I. 
Rajah Co., Bloomfield, N. J. 
Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 29, Il. 
ompson-Bremer & Co., 1640 W. Hub- 
bard, Chicago 22, Ill. ‘‘Everlock.” 
—— Electric Mfg. Co., Plainville, 
in. 


MACHINES—See Specific Headings: 
Balancing; Coil Winding; Die Cast- 
ing; Drafting; Milling; Molding; 
Print; Rivet Setting; Screw Driv- 
ing; Strippers, Wire; Etc. 


MAGNESIUM—AlIl Commercial Forms. 
American 


jum Corp., Subsidiary of 
Aluminum of Ameries, 1715 Gulf 


Co. 
Pittsburgh 19, Ps. ““Masle.” 





MAGNETIC MATERIALS. See Steel, 


Electrical; Iron, Magnetie Oore; 
Nickel-Iron Alloys; Magnets, Per- 
manent. 


MAGNETIC RECORDING TAPE 
Indiana Steel Products Co., 6 N. Michi 
gan Ave., Chicago 2, Ill. ‘‘Hyfux.” 


MAGNETS, PERMANENT 

General Electrie Co., Metallurgy Div. 
Section HA-5, Chemical , Dept., Pitts- 
field, Mass. “‘Alnico, “unico,” 
“Cunife,” ‘‘Silmanal,” ‘*Vectolite.”’ 

Indiana Steel Products Co., 6 N. Michi- 
gan Ave., Chicago 2, Ill. ‘“‘Ispoo,”” “*Al- 

“Cun ico,’’ *“Cunife.’” “Bilmanal.’ 

Vectolite.”’ 

Thomas & Skinner Steel Prod. Co., 1124 
E. 23rd. **Alnico,”” *‘Cunteo. > “Ounife.’ 
“Silmanal,” ‘‘Vectolite. 


MAGNIFIERS. See Lights, Machine 
MANGANIN WIRE. See Wire, Resi 


tance. 
MATERIALS HANDLING EQUIP- 
MENT 
Market Forge Co., 84 Garvey, Everett 
49, Mass. 


West Bend Equipment Corp., 283 Water 
West Bend, Wise. ‘‘Weld-Bilt.” 


MERCURY ARC RECTIFIERS. See 
Rectifiers, Mercury Arc. 


MERCURY RELAYS. See Relaye and 
Contactors 


MERCURY SWITCHES. See Switches. 


MERCURY - VAPOR LAMPS. See 
Lamps, Mercury Vapor. 


METALLIZED GLASS. See 
Technical. 


METALS, LAMINATED. See Lamin- 
ated Metals. 


Glass, 


METALS, PRECIOUS. See Gold; 
Platinum; Silver; Laminated 
Metals. 

METALS, RARE 

Fanstee! Metallurgical Corp.. North 

Chicago, Ill. 
= & Co., Ine., P. R., Indianapolis 6. 


METERS. See Instruments. 


MICA, GLASS-BONDED. See Glane 
Bonded Mica. 


MICA, MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, Ring». 
Segments, Washers, etc.) 

Brand & Co., William, 276 Fourth Ave. 
New York 10, N. Y. 

The Huse Liberty Mica Co.. 
171 Camden, Boston 18. Mass. 

Insulation Manufacturers Con. 565 W 
Washington Bivd., Chicago 6. m. 

Macallen Co., 16 Macallen, Boston 27, 


Mass. 

Mica Insulator Co., Dept. 24, P. 0. Box 
1076, Schenectady 1, N. Y. ‘‘Micanite,” 
**Munsell.”’ 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

New England Mica Co., Ine., 30 Woerd 
Ave., Waltham, Mass. 


Husite Div., 


MICA UNDERCUTTERS 

Hullhorst Miere Tool Co. Div., Toledo 
Standard Communtater Ce., 2242 Smead 
Ave., Toledo 6, Ohio. 

Ideal Industries, Inc., 1008 Park Ave. 
Sycamore, Til. 


MICROPHONES 
a 5 561 Breadway, New York 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Plastics. 


MOLDING MACHINES, PLASTIC 

Hydraulic Press Mfg. Ce., 1004 Marion 
Rd., Mount Gilead, Ohio. ‘‘HPM” 
(Injection) 

Lake Erie Engineering Corp., 878 Wood- 
ward Ave., Buffalo 17, N. ¥. 

Lester-Pheenixz, Ine., Chureh Ave 
Cleveland 18, Ohio. (Injection) 


MOLYBDENUM—Sheet and Wire. 
(See also Contacts) 


Fansteel Metallurgical Corp., North 
Chicago, Ill. 

Mallory & Co., Inc., P. B., Indianapolis 6 
Ind. 

MOTOR-GENERATOR~ SETS. See 


Motors and Generators. 


MOTOR CONTROLS and STARTERS. 
See Controllers, Motor. 


MOTOR SLIDE BASES 
Overly-Hauts Co., 11500 Madison Ave., 
Cleveland 2, Ohio. 


ELECTRICAL MANUFACTURING 
















SUPPLYING 





OF EVERY 
DESCRIPTION 
FOR EVERY 
PURPOSE... 
UTILIZING 
MORE THAN 
22,000 SETS 
OF DIES 


Let Us Quote _ 
On Your Needs! 


FOR RELIABLE HEATING 
ELEMENTS and RESISTORS 


Even the devil himself could 
not withstand the extreme 
temperatures to which Jelliff 
resistance wires are sub- 
jected. Constant research, ap- 
plication study and controlled 
production assure you fine 
quality products of superior 
performance and long life. 
Jelliff resistance alloys are 
used extensively for indus- 
trial, radio and electronic 
equipment; domestic appli- 
ances; instruments; transpor- 





For specific engineering data 


refer to the new and com- 
plete 56 page Jelliff Resist- 
ance Alloys Catalog. 
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LEKTROMESH PRO, WIRE CLOTH 
RESISTANCE WIRE STRAINERS + FILTERS 


SOUTHPORT CONNECTICUT 
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tation apparatus and ma- | 
terials handling equipment. | 


applying to your problem, | 


Write Dept. 202 for Catalog No. 46 | 


Send Tow... FOR YOUR FREE COPY 
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WASHER 
MFG. CO. 


2200 SOUTH BAY STREET 
MILWAUKEE 7, 
WISCONSIN 


The World’s 
Largest Producer 
of Washers 





SINCE 
1887 
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Gives details on Acme’s New Plastic Mold Polishing Service. 
Produces mirror-finished mold surfaces. Results in more perfectly 
finished plastic parts. Service is fast, economical. Saves you 
time, trouble and money. Write. . . 


ACME SCIENTIFIC COMPANY 


1447 West Randolph Street @ Chicago 7, Illinois 





SMALL PATTERN 
LARGE PATTERN 
MACHINE SCREW 
BOLT SIZES 
SPECIAL SIZES 
High Quality 
Volume Production 
Prompt Delivery 


Popular sizes carried 
in stock. 


AT eal 


Pte Stamping e 


4915 GRANT AVENUE, ee ee Pe 
CLEVELAND 5S, pit 


FOLDING DOUBLE CUPPED 
MER Ne] deem 


A SIZE and TYPE for every need! 


Asi FOLDS OVER HERE TO CLOSE 


NO 
TOOLS 


APPLY e Gs REQUIRED 


MAKES A GOOD JOB AND A NEAT ONE 


KRUEGER & HUDEPOHL 


Solderless Terminal Lugs and Connectors 
THIRD AND VINE STS. CINCINNATI 2, OHIO 
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MOTORS and GENERATORS Og | 28 . | 8 5 
ot @ - 
(Standard Voltages) ae 3 Z pa > 
eps o —_ = 5 
: 3 
| . < 
Miniature—Under 1/50 Hp. A D J Ss 
| 
Fractional—1/50 1 to 1 Hp. 1 2 3 4 
Integral—1 to 74% Hp. 5 6 7 G 
Integral—Over 744 Hp. 8 9 0 G 
Also Low Voltages—6, 12, 32, etc. Ls ay T 
Alliance Mfg. Co., Alliance, Ohio. “‘Power- Haydon Co., The A. W., Waterbury 82, 
pakt” (A1L) Conn,  (ADSLV) 
Baldor Electric Co., 435 Dunean Ave,, Heinze Electric Co., 685 Lawrence, Lowell, 
St. Louis 10, Mo. (125689V) Mass. (A) 
Barber-Colman Co., Rockford, Ill. ‘‘Bar- Howell Electric Motors Howell, Mich. 
col” (ADSLV) (158) 
Bodine Electric Co., 2256 W. Ohio, Chi- Janette Mfg. Co., 556 W. Monroe, Chi- 
cago 12, Ill. (1234ADUSLV) cago 6, Illinois. (1256V) 
Brown-Brockmeyer Co., 1030 Smithville Kato Engineering Co., 120 Spruce, Man- 
Rd., Dayton 1, Ohio. **B-Line’’ kato, Wisc. (25V) 
(12568V) Kingston-Conley Electric Co., 86 Brook 
Burke Electric Co., 875 W. 12th, Erie Ave., N. Plainfield, N. J. (15) 
Pa. (123567890) Lamb Electric Co,, The, Kent, Ohio 
Century Electric Co., 1806 Pine, 8t. (ADUS1234) 
Louis 8, Mo. (124567890V) Lectro-Max Inc., Geneva, Ill. (ADU128) 
Cramer Co., Inc., R. W., River 8St., Lejoy Mfg. Co., 2900 8S. Emerson Ave, 
Centerbrook, Conn. (ASL) Minneapolis 8, Minn. (23VT) 
Cyclohm Motor Corp., 5-17 46th Rd., Lincoln Electric Co., The, Dept. 898, 
Long Island City 1, N. Y. (5689AS) Cleveland 1, Ohio, (G) 
Delco Products Div., General Motors Loyd Scruggs Co., 1922-32 N. Sixth, 
Corp., Dayton, Ohio. (A12568V) St. Louis 1, Mo (A) 
Eastern Air Devices, Ine., 583 Dean, Master Electrie Co., The, Dayton 1, Ohio. 
Brooklyn 17, N. Y.. “EAD” (A814) (124567890) 

Electric Indicator Co., Stamford Conn. Ohio Electric Mfg. Co., The, 5904 Mauriee 
“Alp’’ (ADUS123LVT) Ave., Cleveland 4, Ohio. (124567V) 
Electric Motor Corp., Racine, Wise. Peerless Electric Co., The, Warren, Ohie. 

(ADU123LVT) (12568) 


Electrical Mfg. Co., The, Lake at Fourth, 
Racine, Wise. (ADU123) 

Electric Specialty Co., 212 South Stam- 
ford, Conn. (1234567390V) 

Elekraft Mfg. Co., 8 Ackerman Ave., 
Clifton, N. J. (124) 

Emerson Electric Mfg. Co., The, St. Louls 


21, Mo. (124567) 
Fairbanks, Morse & Co., Chicago 5, Ill. 
(145689) 
Fairchild Camera & Instrument Corp., 


Dept. A, 88-06 Van Wyck Blvd., Jamaica 
ee ee PE 
Federal Telephone & Radio a. 

L316, Newark 4, N. J. (G 
General Electric Co., Section E60T- 12, Ap- 
paratus Dept., Schenectady 5, N. Y. 
(ADUS1234567890LV) 
Hansen Mfg. Co., Inc., Princeton 8, Ind. 
“Synchron’”’ (ADSLV) 
Haydon Mfg. Co., Ine., 2500 Forest, 
Forestville, Conn. (ADSLV) 


Dept. 


MOUNTINGS, RUBBER 
Barry Co., L. N., 179 Sidney, Cambridge, 
39. Mass. ‘‘Barrymounts.’’ 
—— B. F., Dept. EM-17, Akron, 
0. 

Lord Mfg. Co., Erie, Pa. 

MOVEMENTS, CLOCKS and TIMING 
Haydon Co., A. W., Waterbury 82, Conn. 
Telechron, Inc., Dept. H, Ashland, Mass. 


NAME AND INSTRUCTION PLATES 

Electric Auto-Lite Co., Port Huron. Mich. 

Etching Company of America, 1520 Mon- 
tana, Dept. E-6, Chicago 14, Ill. 

General Electric Co., Section I-15, Plastics 
Div., Chemical Dept., Pittsfield, Mass. 
(Plastics) ‘“Textolite.”’ 

Hopp Press, Inc., 460 W. 34th, New York 
. N. Y. (Plastics) 

Meyercord Co., Dept. 7-5, 5323 W. Lake, 
Chicago 44, Ill. (Decals) 


NICKEL-IRON ALLOYS 
Carpenter Steel Co., 115 W. Bern, Read 
ing, Pa. 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 88, Conn. 
(Cupre-Nickel) ‘‘Anaconda.”’ 

Bridgeport Brass Co., Bridgeport 2, Conn. 


Carpenter Steel Co., 115 W. Bern, 
Reading, Pa. (High Nickel Alloys) 
“*Invar.’’ 

Chase Brass & Copper Co.. Inc., Water- 
bury 91, Conn. 


International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. ‘‘Inco,”’ “‘Monel,” 
**Inconel,”” ‘‘Ni-Span.” 

Scovill Mfg. Co., Waterbury 91, Conn. 


NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 98, Conn. 
**Anaconda.”’ 

Bridgeport Brass Co., Bridgeport 2, Conn. 

Chase Brass & Copper Co.. Inc., Water- 
bury 91, Conn. 

Federated Metals Div. American Smelting 
e en Co., 120 Broadway, N. Y., 


Riverside Metal Co., Riverside, N. J. 
Scovill Mfg. Co., Waterbury 91, Conn. 
Seymour Mfg. Co., Seymour, Conn. 


NON-MAGNETIC IRON and STEEL 
See Steel, Stainless. 


Redmond Co., Owosso, Michigan. 
(AD12V) 


Reliance Electric & Engineering Co. 1054 
Ivanhoe Rd., Cleveland 10, Ohie 
(5689V) 

Robbins & Myers, Ine., Springfield, Ohie. 


(ADUS123456780V) 
Co., Menomines, 


Signal Electric Mfg. 
Ine., F. A., 250 Davis, 


Mich. (ADU123V) 
Smith Mfg. Co., 
(ADU123LVT) 
H, Ashland, 


Rochester 2, N. Y. 
Telechron Inc., Dept. 
4221 Forest Park 
Blv’d, St. Louis 8, Mo. (158) 
Wagner Electrie Corp., 6454 
Ave., St. Louis 14, Mo. (129668LV) 
Wesche Electric Co., The B. A., 1626-14 
Vine, Cincinnati 10, Ohio. ‘‘Welee”* 
(125689V) 
Westinghouse Electric Corp., P. 0. Bea 


868, Pittsburgh 30, Pa. 
(ADUS1284567890VT) 
NUTS. See Fasteners. 
OHMMETERS. _ See Instruments. 
OILERS. See Lubricators. 
OSCILLOSCOPES 
Waterman Products Co., Ine., Philadeiphis 
25, Pa. **Pocketscope.”” 


PACKAGING, 
tainers. 


PACKINGS. See Gaskets. 


Ine., 


(AS) 
Valley Electric Corp. 





See Cartons and Con- 


PALLADIUM, See Platinum. 


PANEL CONTROL UNITS 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Arrow-Hart & Hegeman Electrie Co., 103 
Hawthorne, Hartford, Conn. 

General Electric Co., Section E607-13 
Apparatus Dept., Schenectady, N. Y. 

se Electric Co., 99 Plum, Trenton, 

Square D Company, 4040 N. Richards, 

Milwaukee 12, Wis. 


a Electric Mfg. Co., Plainville, 

onn. 

Ward Leonard Electric Co., 384 South, 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

PANELS, METAL. See Cabinets, 
Sheet Metal. 

PAPER, INSULATING 

Acme Wire Co., 1255 Dixwell Ave., New 


Haven 14, Conn. 

Best, ~~ o N. 8., 7-11 Montgomery, Hill- 
side, N. 

Cottrell Paper Co., Ine., Fall am, Mase. 
“*Copaco,”’ “Coparex,”’ “‘Nung 

General Electric Co., Section HIMA-678, 
Resin & Insulation Materials Div., 
Chemical Dept., Saenetaey S Mw. %. 

are & Vose Co,, East Walpole, 
Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6, Ill. 

Irvington lee & Insulator Co., Irving- 

. O. Boz 


ton 11, 
Dept. 24, P. 
“Empire.” 


Mica Insulator Co., 
1078. Schenectady 1, N. Y. 

Mitchell-Rand Insulation Co., Inc., 51 

Muttas New Yours 7, N. Y¥ 


ELECTRICAL MANUFACTURING 

































It takes a long series of proc- 
esses, developed and per- 
fected over a period of years, 
to make a thing as faultless in 
material and form as a Strom 
Metal Ball. Worked to a tol- 
erance of fifty millionths of an 
inch, their outstanding qual- 
ities of finish, sphericity and 
precision have made Strom 
Balls the standard of industry. 


Strom Steel Ball Co., 1850 So. 
54th Ave., Cicero 5O, Illinois. 


Machines used in 
final lapping oper- 
ation on medium 
and large Strom 
Balls. 


LARGEST (NDODEPENOENT AND EXCLUSIVE METAL BALL MANUFPACTUREG 


LEAD-ALL PRODUCTS 


NOW AVAILABLE FOR 


Immediate Delivery — 
MOTOR DRIVEN SCREW DRIVERS 
WIRE STRIPPING MACHINES 
WIRE CUTTING MACHINES 
SAFE-T SCREW ATTACHMENT 


SEND FOR CATALOG. 
MANUFACTURED BY 


RUMAC MANUFACTURING CO. x? ¥. 40° <e | 


Territories Open for Distributors and ja ees 













APPLICATIONS UNLIMITED 


FoR ALLIED 
















Check the data below to find where an Allied Control 
Three-Way, Two-Position Solenoid Valve will fit into your 
product design. Made of stainless steel, they safely and 
economically control or meter the flow of practically all 
fluid and gaseous media. 


THREE STANDARD MODELS 
















Three way two position 
Two way normally open 
ot T oO P ~ Two way normally closed 








LOSSES xk 


Pressure range 5 to 250 psi sistant to corrosion and wecr 



















Dimensions 234” high x 154” dia. Power consumption 10 watts max 
Impregnated coils withstand Pipe connections to specifications 
making dies moisture and condensation Also many special valves for 





& templates Soft insert seats prevent leakage handling pressures from 5 tc 
Spring loaded for positive action 850 psi 


Stainless steel parts highly re- 






Simply brush on right 
at the bench; ready 

for the layout in a § 
few minutes. The 
dark blue background 
makes the scribed layout lines show up in sharp relief, and at the 
same time prevents oo glare. Increases efficiency and accuracy. 

Write for full information 


THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. 
In Canada: 2466 Dundas St. West, Toronto, Ont. 









For complete details and catalog write to 
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SEWING MACHINE & SUPPLY CO., 
BROADWAY = 





To assist you in your 


product planning 


@ A source of timely fact-aids, ever ready 
to be tapped by the resourceful product de- 
signer, are the technical bulletins and other 
engineering data published by the various 
suppliers of materials, electrical and me- 
chanical parts, equipment, motors, drives, 
controls, finishes, etc. 

Among the current literature offerings re- 
viewed on pages 242-246 of this issue, you 
will doubtless find ideas that could contrib- 
ute to the improvement of your present 
product design—or aid in the development 
of those new machines, appliances or devices 
which you may be planning for the future. 

Why not check through these reviews 
now—and get in your requests (to the man- 
ufacturers direct, please) for the printed 
matter that may be of pertinent interest to 
you. 


multi-step amg 


RHEOSTE 


= 
MOTOR SPEED 
CONTROL 


A moderately priced high quality resistor 
specifically designed to sensitively control the 
speed of small motors, such as used on sew- 
ing machines, handy grinders, scientific 
apparatus, etc., and by dentists, jewelers, 
watchmakers, home craftsmen and hobbyists. 


e@ 8 step range from zere to full speed. 


@ Smoothly operating leaf spring. 
@ Ample ventilation prevents overheating. 


ping. 
@ Easily accessible terminals for wiring. 


Maximum current: 900 MA. 
Stenderd: 135 Ohms 


{ d 
—— Other Ratings on Special Order 


by 


Ee eo ee 


INC. 


NEW YORK 10. N 








© Suction-cup type rubber legs prevent slip- 


For A.C. and D.C. — 110-120 volts 





National Varnished Products Corp., 207 
a. Ave., Woodbridge, N. J. 
atvar.”’ 
National Vulcanized Fibre Co., W: 
ton 99, Del. “Peerless.” a 


PAPER, TRACING. See Tracing 
Cloth and Paper. 
PERMANENT MAGNETS. See Mag- 


nets, Permanent. 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 88, Conn. 
**Anaconda.”’ 

Bridgeport Brass Co., Bridgeport 2, Conn. 

Chase Brass & Copper Co.. Inc., Water- 
bury 91, Conn. 

Mallory & Co., Inc., P. B., Indianapolis 6, 
ind. 

Phosphor Bronze Smelting Co., 2200 
Washington Ave., Philadelphia 46, Pa. 
**Elephant.”’ 

Revere Copper Brass, Inc., 230 Park 
Avenue, New York 17, N. Y¥. 

Riverside Metal Co., Riverside, N. J. 

Scovill Mfg. Co., Waterbury 91, Conn. 

Seymour Mfg. Co., Seymour, Conn. 


PHOTOELECTRIC CELLS AND 
TUBES 

General Electric Co., Electronic Dept., 
Thompson Kd, Syracuse, We 


Selenium Corp. of America, 2160 E. Im- 
perial Highway, El Segundo, Calif. 


PHOTOELECTRIC CONTROLS 

General Electric Co., Electronics Dept., 
Thompson Rd., Syracuse, N. Y. 

Leach Relay Co., 5915 Avalon Bivd., Los 
Angeles 3, Calif. 

Mercoid Corp., 4223 W. Belmont Ave.. 
Chicago 41, Ill. ‘‘Visafiame.” 

Sigma Instruments, Inc., 60 Ceylon, Boston 
21, Mass. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J 
**Photronic.”’ 


PIEZOELECTRIC UNITS. See Crystal 
Units. 

PILES, CARBON RHEOSTAT. See 
Carbon & Graphite. 

PINS, COTTER AND LOCK. See 
Fasteners. 


PLASTIC MOLDING MATERIALS 


Cellulose Acetate (A) 
Ethyl Cellulose (B) 
Melamine Formaldehyde (Cc) 
Methyl Methacrylate (D) 
Phenol Formaldehyde {) 
Polystyrene F) 
Polyamide (Nylon) (Q) 
Polyethylene (H) 
Urea Formaldehyde (J) 
Vinyl Alcohol (K) 
Vinyl Acetal (L) 
Vinyl Chioride Acetate (M) 
Vinylidene Chloride (N) 
Polytetrafiuorethylene (P) 
Allyl Resin ( 


Q) 

American Cyanamid Co., Plastics Div.. 
30-36 Rockefeller Plaza, New York 20, 
N. 4 “Beetle, * **Laminac,”’ ‘‘“Melmac,’ 
**Melurac,”” “Urac’’ (CJ) 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 44, 30 E. 42nd, 
New York 17, N. Y. (EFJM) 

du Pont de Nemours & Co., Ine., E. I 
Plastics, Room 135, Arlington, N. J. 
(ADGHKP) **Lucite,’ **Polythene,”’ 
“Teflon. 

Durez Plastics & Chemicals, Inc., 65 
Walck Koad, North Tonawanda, N. Y 
(E) Casting Resins) 

General Electric Co., Section I-15, Plas- 
tics Div., Chemical Dept., 1 Plastics 
Ave., Pittsfield, Mass. 

Goodrich Chemical Co., B. F., Dept. I-5, 
Rose Bldg., Cleveland 15, Ohio, **Geon,”’ 
“Kriston’’ (MQ) 

Monsanto Chemical Co., Plasties Div., 
Springfield 2, Mass. ‘‘Cerex,”’ “‘Lustron,” 
““Fibestos,”” “‘Nitron,” *‘Resimene,”’ 
“Resinox,” “‘Styramic’’ (ACEFL) 

Plaskon Div., Libbey-Owens-Ford Glass 
Ce., 2137 Sylvan Ave., Toledo, Ohio (CJ) 


PLASTICS CUSTOM MOLDERS and 
EXTRUDERS 

sete, aa Corp., New Freedom, 
‘a. Aico. 

Atlantic Plastics, Inc., 182-28 Fortieth 
Rd., Flushing, N. Y. 

Barber-Colman Co., Rockford, Ill. 

Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., ane 8 1, 

Commercial Plastics » 201 N. Wells, 
Chicago 6, Il. 

Consolidated Molded ayetasts Corp., 309 
Cherry, Scranton 2, P: 

Electric Auto-Lite Co., Bay Mfg. Div., Bay 

penne 1 Telep hon: d Radio Corp., 
eral Telephone an jo pee. 
L-316, 67 Broad, New York 4, N 

General Electric Co., Section I-15, Plastics 
Div., Chemical Dept., 1 Plastics Ave., 
Pittsfield, Mass. ‘“Textolite.”’ 

— Industries Co., Dept PL, Elyria, 

o. 
ape prem Ine., 460 W. 84th, New York 


Industrial Molded Products Co., Inc., 5201 
N. Avondale Ave., Chicago 30, ni. 
{rvington Varnish & Insulator Co., Irving- 


ton 11, N. J. 
Kurs-Kasch, ae 1419 8. Broadway, 
0. 


Dayton 1, Oh 





Midwest Molding & Mfg. Co., 383 N. 
Whipple, Chicago 12, Il 

Northern Industrial Chemical Ce., 7-11 
Elkins, South Boston 27. Mass. 

Plastic Insulator Co., Inc., 369 Lexington 
Ave., New York 17, N. Y¥. 

Richardson Co., Melrose Park, IIL 
**Insurok.”” 

Rogan Srothers, 2001 8. Michigan Ave., 
Chicago 16, Ill. 

Synthane Corp., 2 River Road, Oaks, Pa. 

Watertown Mfg. Co., 700 Echo Lake Rd, 
Watertown, Conn. 


PLASTICS—LAMINATED 
FABRICATORS 

Barber-Colman Co., Rockford, Ill. 

Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, IIL. 

Continental-Diamond Fibre Co., Newark 
13, Delaware. 

Electric Auto-Lite Co., Bay Mfg. Div., Bay 
City, Mich. 

Formica Insulation Co., 4638 Spring Grove 
Ave., Cincinnati 32, Ohio. 

General Electric Co., Section I-15, Plas- 
tics Div., 1 Plastie Ave., Pittsfield, 
Mass. 

General Industries Co., Dept PL Elyria, 


Ohio. 
aye re Ine., 460 W. 34th, New York 


Huiite ‘DI. The Husite Liberty Mica Co., 
171 Camden St., Boston 18. Mass. 

Kurs-Kasch, Inc., 1419 8. Broadway, 
Dayton 1. Ohio. 

Midwest Molding & Mfg. Co., 333 N. 
Whipple, Chicago 12, IIL. 

Northern Industrial Chemical Co., 17-11 
Elkins, South Boston 27. Mass. 

Plastic Insulator Co., Ine., 369 Lexing- 
ton Ave., New York 17, N. Y. 

Richardson Co., Melrose Park, Ml. 
**Insurok.”’ 

Rogan Brothers, 2001 8. Michigan Ave.. 
Chicago 16, Ill. 

Synthane Corp., 2 River Koad, Oaks, Pa 


PLASTICS, LAMINATED (Sheets, 
Rods & Tubes) 

Baer Co., N. S., 7-11 Montgomery, Hil) 
side, N. J. 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 44, 30 E. 42nd, 
New York 17, N. 

Continental- Diamond Fibre Co., 
13, Delaware. 

Durez Plastics & Chemicals, Inc., 65 
Walck Road, North Tonawanda, N. Y. 
Formica Insulation Co., 4638 Spring Grove 

Ave., Cincinnati 32. "Ohio. 

General Electric Co., Section I-15, Plastics 
Div., Chemical Dept., 1 Plastics Ave., 
Pittsfield, Mass. ‘Textolite.” , 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago ‘. mn. 

Mica Insulator Co., ~~ 24, P. O. Boz 
1076, Schenectady 1, Y. ‘‘Lamicoid.’’ 

Monsanto Chemical - Plasties Div., 
Springfield 2, Mass. 

National Vulcanized Fibre Co., Wilming- 

ton 99, Del. ‘‘Phenolite.” 

Richardson Co., Melrose Park, Ml 
“*Insurok.”" 

Synthane Corp., 2 River Road, Oaks, Pa. 

Westinghouse Electric Corp., P. O.. Bor 
968, Pittsburgh 30, Pa. ‘“‘Micarta.” 


PLATING GENERATORS. See 
Motors and Generators. 


PLATINUM and PLATINUM PROD- 
UCTS (See also Contacts) 
Baker & Co., Inc., 113 Astor, Newark 5, 


N. J. 

ant Co., C. 8., 233 Spring, New York 
3 

General Plate Div., Metals and Controls 


Newark 


Corp., Attleboro, Mass. 
ine y, & Harman, 82 Fulton, New York 


sechaanes Co., D. E., Attleboro, Mass. 
Wilson Co, H. A., 105 Chestnut, New- 
ark 5, N. J 


PLIERS 
Klein & Sons, Mathias, 3200 Belmont 
Ave., Chicago 18, II. 


PLUGS and CAPS, ATTACHMENT 
Allied Electric Products, Ine., 16 Coit. 
Irvington, N. J. ‘Spring ‘Action ” 
General Electric Co., Section A61-522, 
Appliance & Merchandise Dept., Bridge- 

port 2, Conn. 
Solar Electric Corp., Warren. Pa. 


PLUGS, EXPANSION 
Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiae 12, Mich. 


PLUGS, JACKS, RECEPTACLES ana 
Ps RADIO 
Products Ce,, Brockton 64P, Mass. 
TFensral Telephone and Radio Corp., Dept. 
L-316, 67 Broad, New York 4, N. Y. 
Johnson Co., E. F., Waseca, Minn. 
Howard B. Jones Div., Cinch Mfg. Corp. 
2460 W. George, Chicage 18, mm. 
Millen Mfg. Co., ane. James, 150 Ex 
change. Malden, Mass 
Mines Equipment Co, 4223 Clayton Ave., 
St. Louis 10, Mo. 


PLUGS and RECEPTACLES, POWER 

Arrow-Hart & Hegeman Electrie Co., 163 
Hawthorne, Hartford, Conn. 

Crouse- Hinds Co., Syracuse 1, BN. YT 
**Condulets.”” 

Mines Equipment = 4223 Clayton Ave., 
St. Louis 10, Mo. 


PLUNGERS, DASHPOT. See Oarbon 
& Graphite 
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2 ON DRAFTING MATERIALS 
» 4 AND ENGINEERING 


a af , EQUIPMENT 
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The Post Oval is more than a trade- 
mark — it is a guarantee of product 
satisfaction backed by current research 
tests—over fifty years of practical 
knowledge in serving the architect and 
draftsman — products distributed by a 
nation-wide network of responsible dealers. 
Whether you are a large or small buyer of 
drafting materials we believe you will find it re- 
warding to examine Post products. 


ee ’ Ua SS 2k ike) 
tected | P-tad Company 3650 NORTH AVONDALE AVE., CHICAGO 18, ILL. 


DETROIT + HOUSTON » CHICAGO ~ LOS ANGELES + MILWAUKEE 








These compact, convenient Hallowell 
“Socket Wrench” Kits contain... 
_within their tread-grir, nollow red plastic 
handles . . . interchangeable 6 and 12 pt. 
hex sockets to fit most all hex nuts and 
bolts from #4 to 42”. Swivel bit-chuck 
securely locks in any one of five posi- 
tions ... enabling you to apply greater lev- 
erage and reach “hard-to-get-to” places. 
High-grade steel tools are precision-made; 
handles are light-in-weight, non-con- 
ductors of electricity and corrosion-resis- 
tant. Kits are available in 2 sizes: 
#75, medium; #100, large. 

Obtainable at Industrial Distributors and 
Hardware Dealers throughout the country. 
If there is no Supplier in your locality, 
or he is sold out, send his name to us, 
along with yours, and you will be taken 
care of promptly. 

Ask about the “Socket Screw” Kit... 
for Socket Cap and Set, Phillips and Slot- 


ted Head Screws, etc. 
Kits: Patents Pending 
Over 44 Yeors in Business 


STANDARD PRESSED STEEL CO. @ iy a , : - 
JENKINTOWN, PA. BOX Ey LEA oar RR BEL PA By ¢ cS oF 
BOSTON - CHICAGO - DETROIT - INDIANAPOLIS + ST. LOUIS - SAN FRANCISCO 







BETTER CONTROLS THROUGH BETTER RELAYS 


























The performance record of Leach Relays is the result 
of exacting engineering design, dovetailed to fit 
specific functions. Leach can justly be proud of the 
fact that Leach Relays render performance far beyond 
the maximum requirements of the applications where- 


in they are used. 
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..fo meet many problems 


Orr reputation for superior windings 

is based upon 30 years of specialization 
.., upon “know how”, skill, close super- 
vision and the most modern equipment. 


We have served and are serving many 
manufacturers of electrical and electronic 
equipment whose requirements are most 
exacting. Whatever your coil winding re- 
quirements may be, we shall be glad to quote. 
Just send us your specifications. 


COTO-COIL CO., INC. 


65 PAVILION AVE. 
cOliL 
306 


PROVIDENCE 5, R. I. 





SPECIALISTS SINCE 1917) 





| Chrysler Corp., Amplex Div., 


PORCELAIN. See Oecramics. 
POSTS, BINDING 


Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Milien Mfg. Co., Inc., James, 150 Ex- 
change, Malden, Mass. 


POTENTIOMETERS. See Rheostate 


POTTING COMPOUNDS. See Oe 
ment; Wax and Compounds. 


POTS and LADLES, MELTING 
Electric Soldering Iron Co., Inc., 2846 
W. Elm, Deep River, Conn. 

General Electric Co., Section E607- 13, 
Apparatus Dept., Schenectady 5, N. 
Sta-Warm Electric Co., Dept. Q, 565 x. 

Chestnut, Ravenna, Ohio. 
Vulean Electric Co., Danvers 2, Mass. 


POWDERED METAL PRODUCTS 
(see also Bearings and Bushings; 
Oontacts ) 

Callite > Corp., 544—39th, Union 


City, N 
a Detroit 31, 
‘egal Frankstown Ave., 

Pittsburgh 21, 

— Bronze Co., “570 Mill. New Castle, 
uallory & Co., Ine., P. B., Indianapolis 

6, Ind. 
Moraine Products Division, General Motors. 


Qayton, Ohio. 
Moulded Metals Co., Ine., 32 Sunset Ave., 


Watertown, Conn. 


Mich. 
Gibson Electric Co., 


Stackpole Carbon Co., St. Marys, Pa 
(iron Cores) 

POWDERS, METAL 

New Jersey Zine Co., 166 Front, New 


York 7, N. Y. 
and Zinc) 


POWER SUPPLY UNITS, RECTIFIER 

American Television & Radio Co, St. 
Paul 1, Minn. “ATR.” 

Federal Telephone and Kadio Corp., Dept. 
L-316, 67 Broad, New York 4, N. Y. 

a oy Co., Inc., P. R., Indianapolis 


(Brass, Bronze, Copper 


PRE-FINISHED METALS. See Steel, 
Commercial Grades and Forms 


PRESSES, HYDRAULIC 
Denison Engineering Co., 1199 Dublin 
Road, Columbus 16, Ohio. *“HydrOILics,” 


**Multipress,”” ““Multi-Units 
Hydraulic Press Mfg. Co., 1004 Marion 
Rd., Mount Gilead, Ohio. ‘‘HPM,’ 


“*Fastraverse.”” 

Lake Erie Engineering Corp.. 878 Wood- 
ward Ave., Buffalo 17, N. Y. 

PRESSES, PUNCH 

Black & Webster, Inc., Dept. E, 126 
Massachusetts Ave., Boston 15, Mass. 


PRINT MACHINES, Black, 
Brown, White 

Osalid Div., General Aniline & Film 
Corp., Johnson City, N. Y. 


PULLEYS, V-TYPE. 
Belt. 


PUMPS 
Gast Mfg. Corp., 135 Hinckley St., Benton 
Harbor, Mich. (Vacuum) 


PUSH BUTTON STATIONS 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorne, Hartford, Conn. 

Euclid Electric & Mfg. Co.. The, 1335 
Charadon Rd., Euclid 17, Ohio. 
General Electrie Co., Section ra 12, 
Apparatus Dept., Schenectady 5 Be 

Micro Switch Corp., Freeport, m. 

National Acme Co., 170 E. 18ist, Cleve- 
land 8, Ohio. **‘Nameo.”’ 

Square D Co., 4040 N. Richards, Mil- 
waukee 12, Wis. 

—— Electric Mfg. Co., Plainville, 

n. 

Westinghouse Electric Corp., P. O. Box 

868, Pittsburgh 30, 


PYROMETERS, POTENTIOMETER 
Bristol Company, 153 Bristol Rd, Water- 


bury 91, Conn. 
J-B-T Instruments, Ine., 437 Chapel, 
Lewis Engineering Co., Naugatuck, Conn. 


New Haven 8, 
Minneapolis- Honeywell ——, Co., 2685 
Fourth Ave., S., Minneapolis 8 . Minn. 


Biue, 


See Drives, V- 


| REACTORS. See Transformers 


RECEPTACLES. See Plugs and Re- 
ceptacles; Sockets and Receptacles; 
Plugs, Jacks, etc. 


RECTIFIERS, DRY METALLIC 

Cambridge Thermionic Corp.. 453 Concord 
ave.. Cambridge 38, (Copper 
Oxide) 

Electronic Rectifiers, Inc., 737 N. East 
St., Indianapolis 2, Ind. (Magnesium 
Copper Sulphide) “Lektran.” 

fansteel Metallurgical Corp., 

Div., North Chicage, Ill. (Selenium) 
Federal Telephone and Radio Corp., pee 
L-316, 67 Broad, New York 4, N. 

(Selenium) 


yeneral Electric Co., Section A61-522, 
Appliance & Merchandise Vept., Bridge- 
port 2, Conn. (Copper Oxide, seienium) 
*“Tungar.”” 

Mallory Co., Inc., P. R., Indianapolis 6, 
Ind. (Magnesium Copper Sulphide) 

Radio Kevepwor Co., Inc., Dept. 8-31, 351 
W. 19th, New York 11, N. Y. (Selenium) 
*“Selectron.’’ 

Selenium Corp. of America, 2160 E. Im- 
perial Highway, El Segundo, Calif. 
(Selenium) *°'S.C.A,’ 

Westinghouse Electric Corp., P. O. Bex 
868, Pittsburgh 30, Pa. (Copper Oxide) 


RECTIFIERS, MERCURY ARC 
Federal Telephone and Kadio Corp., 2S 
L-316, 67 Broad, New York 4. 

General Electrie Co., Section ipeot- 15, 
Apparatus Dept., Schenectady 5, N. Y¥. 

Westinghouse Electric Corp., P. O. Boz 
868, Pittsburgh 30, Pa 


REELS, CORD 
Vacuum Cleaner Corp. of America, 11734 
W. Indiana Ave., Philadelphia 82, Pa. 


REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 


REGULATORS, TEMPERATURE. See 


Thermostats. 


REGULATORS. VOLTAGE. See also 
Transformers, Variable-Voltage 

Burlington Instrument Co., 515 Fourth, 
Burlington, lowa. 

Federal Telephone and Radio Corp., Dept. 
L-31¢ 67 Broad, New York 4 N. Y 

General Electric Co., Section E607-12, 
Apparatus Dept., Schenectady a. oe 

R-B-M Division, Essex Wire Corp., Dept 
D-6, Logansport, Ind. 

Raytheon Mfg. Co., 190 Willow, Waltham 
54, Mass. 


Sola Electric Co., 2525 Clybourn Ave., 
Chicago 14, Il, 

Sorensen & Co., Inc., Stamford, Conn. 
“*Increvolt,’" ‘‘Nobatren.’’ 


Ward Leonard Electrie ©o., 34 South, 
Mount Vernon, N. Y. 


RELAYS and CONTACTORS 

Adams & Westlake Co., Elkhart, Ind. 
(Mercury) ‘‘Adilake.’’ 

Allen-Bradley Co., 1316 8. Second, Mi- 
waukee 4, Wis. 

Allied Control Co., Inc., 2 East End Ave., 
New York 21, N. Y. 

American Gas Accumulator Co., 1037 
Newark Ave., Elizabeth, N. J. “‘Aga- 
stat.”’ 

Amperite Co., 561 Broadway, New York 
12, N. ¥. (Delay, Thermostatic Metal, 
Bulb Type) 

Arrow-Hart & Hegeman Electrie Co., 108 
Hawthorne, Hartford, Cénn. 

Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. 

Automatic Switch Co., 49-B E. llth, New 
York, N. ¥. 


Barber-Colman Co., Rockford, Ill. 
Clare & Co., C. P., 4719 W. Bunnyside 
Ave., Chicago 30, Ill (Mereury & 


Micro-adjustment) 
Cramer Co., R. W., River St., Conter- 
brook, Conn. (Time Delay) 


Davis & Co., Dean W., 1006 First, 
Kentland, Ind. 

Durakool Inc., 1010 N. Main, Elkhart, 
Ind. (Mercury) 

Edison, Inc., Instrument Div., 


Thomas A. 
46 Lakeside Ave, West Orange, N. J. 
(Thermal) 
Electric Auto-Lite Ce., Tolede 1, Ohio. 
Federal Telephone and Radio Corp., Dept. 
L-316, 67 Broad, New York 4 N. Y. 
General’ Electric Co., Section 607-22, 
Apparatus Dept., Schenestady 5, N. Y. 


Guardian Electric, 1627 G W. Walnut, 
Chicago 12, I. 

Haydon Mfg. Co., Inc., 2500 Forest, 
Forestville, Conn. (Time Delay) 


Jefferson Electric Co., Bellwood, Il. 


Angeles 3, Calif. (Electronic) 
Mercoid Comp.. s Belmont Ave. 
Chicago 41, 


Phillips oodedl Corp., 612 N. Michigan 
Ave., Chicago, Til. 

Potter & Brumfield Sales Co, 549 W 
Washington Blvd., Chicago 6, Til. 

R-B-M Division, Essex Wire Corp., Dept 
D-6, Logansport, Ind. 

Sigma Instruments, Inc., 60 Ceylon, Boston 


21, Mass. 
Struthers-Dunn, Inc., 146-150 WN. 19th, 
Pa. (Mercury) 


Philadelphia 17, 
Trumbull Electrie Mfg. Co., Pisinville, 


Conn. 
Ward Leonard Electrie Co., 34 Seuth &t.. 
Mount Vernon, N. Y¥ 
Westinghouse Electrie Corp., P. O. Box 
868, Pittsburgh 30, Pa. (Time Delay) 
Weston Electrieal Instrument cup. 582 
Frelinghuysen Ave., Newark 5, HM. J. 
Zenith Electric Co., 152 W. Waltea, Chi- 
cago, Til 


REMOTE CONTROLS. See Push But- 
ton Stations; Relays and COon- 
tactors; Switches. 


RESISTANCE ALLOYS 
Driver-Harris Co., Harrisea, nm 66. 


“Chromax,”” “N 
Hoskins Mfc. Co., Detreit 8, Mich 
“‘Chremel.”" 


RESISTANCE HEATING UNITS. See 
Heating Elements & Units. 


ELECTRICAL MANUFACTURING 
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FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid 
production work. Designed to do quan- 
tity work on a quality basis on all types 
of insulated wire from 8 gauge to the 
very finest wire. 

Everything in sight. No motor required. 
This machine will instantly grip the wire, 
cut the insulation, strip it off and release 
the wire—all in ONE simple foot pedal 
movement. 


WIRE STRIPPERS 


E-Z AUTOMATIC 
WIRE STRIPPER 


en erg 


Simple and efficient. As easy to operate 
as a pair of pliers. 

Always ready for use. Its triplicate action 
of clamping the wire, cutting the insula- 
tion and stripping is automatically timed 
and performed with one squeeze of the 
handles. When the pressure is released, 
the handles open. 


Will not crush stranded wire. 


For years, this hand stripper has given 
satisfactory service to users. Repeat or- 
ders attest to its superiority. 
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2224 SOUTH STATE STREET CHICAGO 16, 












For Impregnating 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 


For Sealing 

Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 





For Dipping 


Coils, Transformers, Condensers. 
For Potting 

Radio Transformers, Light Units, 
Leading Coils, Condensers. 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and minerals for specific applications. Samples furnished on request. 


BIWAX CORPORATION 


3445 Howard Street 


with reflectors). 


replacement. 
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NALCO Infra Red Lamps are not “all purpose” lamps. 
especially designed for industrial drying and baking use. 
neered for production drying, they are time-tested and job-tried. 
Instantly responsive with no warm-up period. The long lasting 


carbon filament and sealed reinforced base assure minimum 


COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless unit for uniform 
and continuous production. No springs, 
the Colonial strips clockwise or counter- 
clockwise. Double-edge floating blades 
give square and clean cuts. Dialed 
micrometer allows setting within 1/1000 
inch of wire gauge. Precision plus! 


SEND FOR CIRCULARS 


Prove the merits of a Pyramid Wire Stripper 
in your own shop on your own work. Send 
us your wire samples and specifications so 
that we may accurately.gauge your needs 


before shipping machine and instructions. 





NALCO ‘rs* LAMPS 


Especially Designed 
for Industrial Use 


Nalco Infra-Red lamps may 
be had in either inside sil- 


SKOKIE, ILL. vered (self reflecting) or 


clear glass type (for use 


They are 
Engi- 


Send for bulletin: ‘‘Drying Problems Made Easy” 


NORTH AMERICAN 
ae /u77 aed 


1082 Tyler Street 


amps (a 
St. Louis 6, Mo. 








The HEYCO insulating strain relief bushing locks 
the cord set to the appliance ond prevents wire 
failures and short circuits. HEYCO is designed to 
absorb cord pull, push and torque. It eliminates 
strain on terminals. 


improve the appearance of your product. Increase 
the life of your appliance. Build customer goodwill, 
today. Send cord size and type, wire hole diameter 
and thickness of housing for test samples. 


HEYMAN MANUFACTURING 
COMPANY 
500 Michigan Avenue Kenilworth, N. J- 





RESISTANCE LINE CORDS 

General Electric Co., Section A61-522, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. 

Ohmite Mfg. Co., 4805 Flournoy, Chicago 
44, Ill. “‘Cordohm.”’ 


RESISTANCE WIRE. See Wire, Re 


sistance. 


RESISTORS, INSTRUMENT and 
RADIO 

Allen-Bradley Co., 1316 8. Second, Mi) 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 12 
N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc., 285 N. 6tb 
Brooklyn, N. Y 

Electrical eactance Corp., Frankiio 
ville, N. Y. “Hi-Q° 

Hardwick, Hindle, Inc., Newark 5, N. 2. 

Hartford Element Co., Inc.. 276 Windsor. 
Hartford 5. Conn. 

International Resistance Co., 401 N. Broad 
Philadelphia 8, Pa. 

— Co., Inc., P. BR., Indianapolis 
. Ind. 

Ohio Carbon Co., 12508 Berea Rd., 
Cleveland 11, Ohio. 

Ohmite Mfg. Co., 4805 Flournoy, Chicago 
44, Il “Brown Devil,” “Corrib,” 
“*Dividohm,”’ “Rite Ohm,”’ “Wirewatt.”’ 

Sprague Electric Co., North Adams, Mass 
**Koolohm.*’ 

Stackpole Carbon Co., St. Marys, Pa. 

Tuttle & Co, H. W., Adrian, Mich 
(Strip) 

Ward Leonard Electric Co., 84 South, 
Mount Vernon, > 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5. N J 


RESISTORS, POWER CIRCUIT 

Allen-Bradley Co., 1316 8. Second Mi) 
waukee 4, Wis. 

Consolidated Sewing Machine & Supply 
Co., 1115 Broadway, New York 10, N. Y. 
Foot & knee controlled) 

Electrical Reactance Corp., Franklinville 
N.Y. “Hi-Q.” 

General Electric Co., Section E607-12, 
Apparatus Dept., Schenectady 5, N. Y 

International Resistance Co., 401 N. Broaa 
Philadelphia 8, Pa. 

Mallory & Co., Inc., P. R., Indianapolis 


6, Ind. 
— pits. Co., 4805 Flournoy, Chicago 
44 1 


Sprague Electric Co., North Adams, Mass 
“‘Koolohm,’’ ‘“Megomaxr.”’ 

Ward Leonard Electric Co., 34 South 
Mount Vernon, N. Y. 


RHEOSTATS, INSTRUMENT and 
RADIO 
Allen-Bradley Co., 1316 8. Second, Mi) 

waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc., 285 N. 6th 
Brooklyn, N. Y. 

Euclid Electric & Mfg. Co., 1335 Chardon 
Rd., Cleveland 17, Ohio. 

Fairchild Camera & Instrument Corp., 
te 4 88-06 Van Wyck Blvd., Jamaica 
i; as : 

Hardwick, Hindle, Inc., Newark 5, N. J 

International Resistance Co., 401 N. Broad 
Philadelphia 8, Pa. 

a a Co., Inc., P. R., Indianapolis 


. Ind. 
ame, ams. Co., 4805 Flournoy, Chicago 
44, Il 


Ward Leonard Electric Co., 34 South 
Mount Vernon, N. Y 


RHEOSTATS, POWER CIRCUIT 
Allen-Bradley Co., 1316 8. Second, Mil 
waukee 4, Wis. 
Electrical Manufacturing Co., Lake at 
Fourth. Racine, Wis. (Foot & Knee 
Control) 
General Electric Co., Section E607-12, 
Apparatus Dept., Schenectady §&, N. Y 
International Resistance Co., 40i N Broad 
Philadelphia 8, Pa. 
National Electric Controller Co. TRE 
Ravenswood Ave., Chicago, fll 
a Co., 4805 Flournoy, Chicago 
Rex Rheostat Co., Baldwin, L. | N. ¥ 
Ward Leonard Electric Co., 84 South 
Mount Vernon, N. Y 


RINGS, COLLECTOR 

Hillsdale Commutator Co.. Hillsdale, Mic: 

Makepeace Co.. D. E., Attleboro, Mass 
(Precious Metal) 

Wesche Electric Co., B. A., 1626-15 Vine, 
Cincinnati 10. Ohio. **Weico.”’ 

Wilson Co.. H. A., 105 Chestnut, Newark 

N J. (Precious Metal) 


RINGS. RETAINER and SNAP 

Cuyahoga Spring Co., 10270 Berea Road 
Cleveland 2, Ohio. “Snap Clip.” 

Garrett Co.. Inc., George K., 1421 Chest 
nut, Philadelphia 2, Pa. 

— Lock Washer Co., Newark 5 


Waldes Kohinoor, Ine., 47-10 Austel Plare 
Long Island City 1, N. ¥. ‘“‘Truare 


RIVET SETTING MACHINES 

Chicago Rivet & Machine Co.. 9609 W 
Jackson Blvd., Bellwood Tl 

Milford Rivet & Machine Co., 871 Bridge 
port Ave., Milford, Conn. 


RIVETS. See Fasteners. 


ROLLER BEARINGS 
Rall and Roller 


See Bearings, 





ROTARY CONVERTERS. See 


Motors and Generators 


RUBBER ano RUBBER PRODUCTS 

Goodrich, B. F., Dept. EM-17, Akron, 
Ohio. 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 


SAWS, COMMUTATOR. See Com- 
mutator Saws and Slotters. 


SCREW DRIVERS, PORTABLE. See 
Tools, Portable. 


SCREW-ORIVING MACHINES 
Rumac Mfg. Co., 24 E. 2lst, New York 
os ae Es 


SCREW MACHINE PRODUCTS (See 
also Fibre; Plastics 

All-Metal Screw Products Co., Inc., Dept. 
EL, 33 Greene, New York 13, N. Y. 

Linden & Co., Inc., 70 Baker, Proviuence, 


_ & 

Milford Rivet & Machine Co., 871 Bridge 
port Ave., Milford, Conn, 

National Acme Co., 170 E. 18st, Cleve 
land 8, Ohio. 

Peck Spring Co., Plainville, Conn 

Beovill Mfg. Co., Waterville Screw Provo 
ucts Div., Waterville 48, Conn 


SCREWS. See Fasteners. 


SEALS and TERMINALS, HER- 
METIC. 
Stupakoff Ceramic Mfg. Co., Latrobe, Pa. 


SEALING COMPOUNDS. See Oe 
ment; Waxes and Compounds. 


SEALS, OIL and GREASE 
Garlock Packing Co., .Palmyra, N. Y 


**Klozure."’ 
Gits Bros. Mfg. 1940 8. Kilbourn 


Co., 
Ave., Chicago 23, Ill. 
SELECTOR SWITCHES. See Switches 


SELENIUM RECTIFIERS. See Rect: 
fiers, Dry Metallic. 


SEQUENCE CONTROLS. See 
Switches; Timers. 


SHAFTING, FLEXIBLE. See Flexible 
Shafting. 


SHEETS, ELECTRICAL. 
Electrical. 


SHUNTS, INSTRUMENT. See Instruo 
ments and Accessories. 


SIGNAL LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator. 


SILK, VARNISHED. See Fabrics, 
Insulating. 


SILVER and SILVER ALLOYS (See 
also Contacts) 
(For Solder, see Brazing Alloys, Silver) 
Baker & Co., Inc., 113 Aster, Newark 5. 


N. J. 

Brainin Co, C. 8., 3388 Spring, New 
York 13, N. Y. 

Fansteel Metallurgical Corp., North Chi- 
cago, Ill. 

General Plate Div., Metals and Controls 
Corp., Attleboro; Mass. 

in z 5 Harman, 82 Fulton, New York 


Makepeace Co., D. E., Attleboro, Mass 
yy & Co., Inc., P. B., Indianapolis 
. In 


SLATE 
Portland-Monson Slate Co., Portland, Me 


SLEEVE BEARINGS. 
and Bushings. 


SLEEVING, SATURATED. See Tubing 
& Sleeving, Varnished. 


SLEEVING and TAPE, ASBESTOS 

Insulation Manufacturers Corp., 565 W 
Washington Bivd., Chicago 6, Ill. 

Mitchell-Rand Insulation Co., Ine., 5) 
Murray, New York 7, N. Y. 


See Steel, 


See Bearings 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J 


SLOT INSULATION. See Fabrice 
Insulating; Mica; Paper, Insulating 
Tubing & Sleeving, Varnished 


SLOTTERS, MICA. See Commutator 
Saws and Slotters. 


SOCKET SCREW KEYS and 
WRENCHES 

Holokrome Screw Corp., Hartford 10, Conn. 

Standard Pressed Steel Co.. Box 594 
Jenkintown, Pa. ‘‘Hallowell.” 


SOCKETS and RECEPTACLES, 
INCANDESCENT LAMP 

Arrow Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. 

rake Mfg. Co.. 1718 W. Hubbard, Chi- 
cago 22, tT! (Pilot) 


ELECTRICAL MANUFACTURING 

































Begin RK ight 2 


The beginning of excellence in coil windings is the base. These factors in- 
suring dependability of your coil bases are found in 


Precision BOBBINS 
° — wound spirally e Vulcanized fibre flanges. | 
or greatest strength. 
e Better insulation. * Swaged tube ends se- 
: ae curely locking flanges. 


Better heat dissipation. 





e Less moisture absorp- e Entire assembly im- 
tion. pregnated—perfect 

* Lightest weight. Space seal. Meets Underwri- 
saving. ters’ requirements. 


Made to your specifications. Cores any length or shape. 
Flanges any size or shape. Let us make up samples for 
you. Write. 


PRECISION PAPER TUBE CO. 


2035 West Charleston Street Chicago 47, Ill. 


Also mfrs. of dielectric paper tubes, and Precision Dust Caps 
and Thread Protectors. 
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SMALL METAL STAMPINGS 


In accordance with Customer’s Prints 


we - 


rf 






ACCURACY @ PRECISION @ REASONABLE CHARGES 
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1 
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Modern Equipment and Factory 
NO SCREW MACHINE PARTS 


PATTON-MacGUYER COMPANY 
= 177 Virginia Avenue, Providence 5, R. I. 


QB eee NAAR a | 


TCS a  RAYTH EON VOLTAGE STABILIZERS 


To your Specificattcns 


UE 





nn 





OUTPUT VOLTAGE CONTROLLED to within + 44%. 
} STABILIZATION AT ANY LOAD within rated capacities. 
QUICK RESPONSE... varying input voltage stabi- 





QUALITY WASHERS lized within 1/20 second. 
ENTIRELY AUTOMATIC. ..no adjustments, no mov- 
Make sure with washer precision matching your engineer- . P 
oe. Half a century of experience. ‘Facilities for eet ing parts, no maintenance. 
ti an uantity, small or large so wire ter ai R . 
—— "an SMALL STAMPINGS, any design. Without For new or existing electrical equipment 





that requires uniform voltage, use Ray- 
obligation advise us of your needs for prompt estimate. theon Voltage Stabilizers. Models aa 


Ask for QUADRIGA Catalog. —- = for virtually any ap- 
plication. Three standard models... 
THE QUADRIGA MANUFACTURING CO. endbell (illustrated), cased and uncased 


215 West Grand Avenue Chicago 10, III -..in a range of 30 watts to 12 kva. 





Write for Bulletin DLP-V-537, or sub- 
so pecoanaeanggggggaanemene ees oe mit your detailed requirements. Excellence in Elechonics 










RAYTHEON MANUFACTURING COMPANY 
Industrial Electronics Division, Waltham 54, Massachusetts 
5 Soles Offices: Atlanta » Boston + Chicago « Cleveland « Lovisville « New York 
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RODS « 


Contact Spring 2. Pressure Finger 3. Contact Spring 
S. 
7. Relay Contact 8. Gear Segment 9. Spring Washer 


4. Contact Lever Spring Washer 6. Relay Contact 
10. Spring Contact 11. Spring Clip 12. Spring Contact 
13. Switch Contact 14. Relay Contact 15. Switch Contact 


16. Connector Plate 17. Connector Plate 18. Connector Plate 


Throughout the electrical manufacturing field, the 
instrumentation industries, the clock and watch 
plants, the lock, safe and hardware manufac- 
turers, etc., ‘Elephant Brand'’ Phosphor Bronze 
has been used, as stamped parts, for thousands 
of applications, over a period of many years. 


Stampings of this famous bronze offer many ad- 
vantages, among which are: Corrosion Resistance, 
High Strength, Fatigue Resistance, Easy Workabil- 
ity, Low Friction Coefficient, Resistance to Break- 
downs Under Arcing, A Good Electrical Conduc- 
tor, Non-magnetic Properties, etc. 


We suggest that you investigate the exceptional 
advantages offered by “Elephant Brand" Phos- 
phor Bronze, in Sheets, Strips, or Flatwire for 
stamping purposes. And remember, ‘Elephant 
Brand” is the Pioneer Phosphor Bronze in Amer- 
ica. Write for literature and further details. 





WIRE ¢ SHEETS ¢ STRIPS « BUSHINGS « CASTINGS 





General Electric Co., Section A61-522, 
Appliance & Merchandise Dept., Bridge- 
| port 2, Conn. 
McGill Mfg. Co., Inc., Valparaiso, Ind 
**Levolier.”’ 





Mines Equipment Co., 
St. Louis 10, Mo, 


SOCKETS, FLUORESCENT. See 
Fluorescent Lamp Auxiliaries. 


SOCKETS and ADAPTERS, RADIO 
See Plugs, Jacks, Receptacles 
Sockets. 


SOLDER, SELF-FLUXING 
(For Silver Solders, See Braziry 
Alloys) 

renee Metals Div. American Smelting 
& Refining Co., 120 Broadway, N, as 


Kester Solder Ce., 4209 Wrightwood Ave. 
Chicago 39, Ill, ‘*Aeid-Core,”” ‘Rosin 


Muiticore Solder, Div. British Industries 
Corp., 315 Broadway, New York 7, N. Y. 

Ruby Chemical Co., 6@ McDowell, Colum 
bus 8, Ohio. 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, etc 
— Battery & Mfg. Co., Nerth East 


a 

Chase Brass & Copper Co.. 
bury 91, Conn. 

du Pont de Nemours, Inc., E. I., Rubber 
Chemicals Div. F-5, Wilmington 98, 


Del. 
Kester Solder Co., 4209 Wrightwoed Ave 
Chicago 39, Il 
McDowell, Co 


lll. 
Ruby Chemical Co., 60 
lumbus 8, Ohie. 


SOLDERING IRONS 

Ameriean Electrical Heater Co., Detroit 
2, Michigan 

Electric Soldering Iron Co., Ine., 2846 w 
Elm, Deep River, Cenn. *"Esico.’ 

General Electric Co., Section E607-12, 
agpenen Dept., Schenectady 5, N. Y. 

alrod. 

Hexacon Electric Co., 177 W. Clay Ave 

Roselle Park, N. J 


4223 Clayton Ave., 


Inc., Water 


Ideal Industries, Ine., 1008 Park Ave. 
Sycamore, “Thermo-Grip’’ Grip 
Tools. 

Sound Equipment Corp. of Calif., 390% 


San Fernando Road, Glendale 4, Calif 


“‘Kwikheat.”’ 
Stanley Electric, New Britain. Conn. 


Vulean Electric Co., Danvers 2, Mass 
“Mercury.”’ 

SOLDERLESS CONNECTORS. See 
Connectors, Wire & Cable 

SOLENOIDS 

Automatic Switeh Co., 49-B E. llth, New 
York, N. Y. 

Davis & Co., Dean W., 1006 First 
Kentland, Ind. 

Eastern Air Devices, Inc., 583 Dean. 
Brooklyn 17, N. Y. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

General Electric Co., Section E607-12, 


Apparatus Dept., 
Guardian Electric, 
Chicago 12, 


Schenectady 5, N. Y¥ 
1627D W. Walnut 8t., 


Jefferson Electric. Co., Bellwood, Il. 
| National Acme Co., 170 E. 13lst, Cleve 
| land 8, Ohio. “Namco.” 
Phillips Control Corp., 612 N. Michigan 
Ave., Chicago, Ill. 
Struthers-Dunn, Inc., 146-150 N. 18th 


Philadelphia 7, Pa. 
West Coast Electrical Mfg. Ce., 10008 
8S. Main, Los Angeles 8, Calif. ‘“Weaco.”’ 


SPEED INDICATORS. 
Tachometers. 


See 


| SPEED REDUCERS 


For Motorized Units, See Motors 
and Generators. 
Janette Mfg. Co., 556 W. Monree, Chieago 


6, Ti. 
Kaelin Electric Co., 1421 8. Les Angeles, 
Los Angeles 15, Calif. 


SPLICING GUM and TAPE. See 
Tape, Friction and Splice. 

SPOOLS, WIRE 

The Cleveland ne D. WwW. 17 & 


Berea Rd., Cleveland 7, Ohio. 


SPRINGS, COIL and FLAT 
Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, IL 


Steel & Wire Co., Cleveland, 
(Div. Associated 
, Conn. 

10270 Berea Read, 


Garrett Co., Ine. Geerge K., 1421 Chest- 

nut, Philadelphia 2, Pa. 
Gibsen Ce., Willlam D. (Div. Associated 
ring Corp.), 1800 Clybeura Ave., Chi- 


ll. 
Hubbard Spring Ce., M. D., 525 Centra) 
Ave., Pontiae 12, Mish. 
Hunter Pressed Steel Co., Lansda) 
Illinois Coil Spring Ce., 2100 N. Major 
Ave., Chicago 39, 
Lewis ring & Mfg. Ce., 2646 North 


Ave., leago 47, 
4615 W. Fulton, 


Paragon Spring €o., 
Chicago 44, lL 
» Plainville, Cena. 


I 
Peck Spring Co. 


Raymond Mfg. Co., Div., Associated 
Spring Corp., om, Pa. 

Reliable Spring & Wire Forms Co., 3167 
Fulton Road, Cleveland 9, Ohie. 





STAINLESS STEEL. See Steel, 
Commercial Forms and Grades. 


STAMPINGS, METAL 

Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Lill. 

Americas Brass Co., Waterbury 88, Conn. 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, 

Chase Brass & Copper Ce., inc., Water- 
bury 91, Conn. 

Dante Electric Mfg. Ce., Bantam, Cona. 

Electric Auto-Lite Ce., Teledo 1, Ohie. 

Freeway Washer & Stamping Co., 4915 
Grant Ave., Cleveland 5, Ohio. 

Gibson Co., William D. 
ciated Spring Cerp.), 1800 Clybours 
Ave., Chicago 14, IIL 

Garrett & Co., Inc., George K., 1421 Chest- 
nut, Philadelphia 2, Pa. 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mick. 

Hunter Pressed Steel Ce., Lansdale, Pa. 

a & Co., Inc., 76 Baker, Providence, 


Co., 4615 W. Fulton, 


(Div., Asso- 


Paragon Spring 


Chicago 44, Ill 


Pattun-MacGiuyer Co., 17 Virginia Ave., 
Providence 5, R. L. 

Raymond Mfg. Ce., Div., Associated 
Spring Corp., Corry, Pa. 


Reliable Spring & Wire Ferms Co., 3167 
Fulton Road, Cleveland 9, Ohio. 
Scovill Mfg. Co., 18 Mill, Waterbury 91. 


Conn. 
Wenco Mfg. Co., 1136 W. Hubbard, Chi- 


cago 22, Ill. 
Whistler & Sons, Inc.. 5. B., 753 Mili- 


tary Road, Buffalo 17, N. Y. 
Worcester Pressed Steel Co., 606 Barber 
Ave., Worcester 6, Mass. ““Presteel.”’ 


STAMPINGS, NON-METALLIC 
o., N. 8., 7-11 Montgomery, Hill 
side, N. J. (Fibre) 
Stamping Co. 


Freeway Wash & 

Grant Ave., Cleveland 5. Onto (Piasties) 

STARTERS, FLUORESCENT. See 
Fluorescent Lamp Auxiliaries. 


STARTERS, MOTOR. See Controllers. 
Motor. 


STEATITE. See Ceramics. 
STEEL—Commercial Forms and 
Grades 
Alloy (a) 
Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and Strips (8) 
Enameling (E) 
Stainless (N) 
= yous Only {S} 
(See am steel, Miectrical: alse Wire, 
Steel) 
Barnes Co., Wallace (Div. Asseciated 
aes Corp.), Bristol, Conn, (8-CO) 
pring 


) 
Carnegie-Illinois Steel Corp., 619 Camere 
-S Pitteburgh 50, 
itrenamel”’ (B-AC) (s ACD mM) 
(r ACN) 
Carpenter Steel Co., 115 W. Berm, Read- 
ing, Pa. (T-N) 
Cold Metal Products Ce., Youngstown 1, 
Ohio. “‘CMP Thinsteel” (S8-ACNO 
Follansbee Steel Corp., Pittsburgh 30, 
(8-CO) (Clad) 
Granite City Steel Co., Granite City, I 
(8- =) (Clad) 
Bons Co., John A. Trenton 3, 


N. J. 
& Son, Inc., Joseph T., Chieage, 

Ill. (BS-ACIEN) (T-ACN) 
Steel Tape Co. of America, 

500 Grand, Jersey City 2, N. (os 
Superior Steel 

ANS) (Spring) (Clad). casi Fe, 
Superior Tube Co., 2021 Germantews 


Ave., Norristown, Pa. (T-ACN). 
Thomas Steel Co., arren, 
“‘Thomasstrip’’ (S-ACDO) 
Timken Roller Bearing Co., Canton 6, 
Ohie (B-A) (T-AC) 
Worcester Pressed Steel Co., 606 Barber 
Ave., Worcester 6, Mass. 
(8-ACO) 


STEEL ALLOYS, FERROUS. 
Ferro Alloys. 


STEEL, ELECTRICAL (Silicon), 
Sheets and Susive ps 
Cup. 3 Carnegie 


See 


Carnegie-Illinois Steel 
Bidg., Pittsburgh a 


Follansbee Steel Pitisbareh 80, Pa 
Granite City Steel » Granite City, M1 
STRAIN RELIEFS. See Grips and 


Olamps, Stain Relief. 


STRIPPERS. WIRE 

Ideal Industries, Ine., 1008 Park Ave., 
Sycamore, Til. 

Pyramid jie Co., 2224 8. State. 
Chicago 16 **Celonial.”’ 


Rumae ‘Mtg. = 24 E. 2ist, New York 


Wenco Mfg. Co., 1136 W. Hubbard, Chi- 
cago 22, Ill. ‘*Simplez.” 
Wire Stripper Co., 


East Cleveland, Ohie. “* 


STRIPPING and CLEANING COM- 
POUNDS 
Oakite Products, Inc., 


18-H Thames, New 
York 6, N. Y. 


ELECTRICAL MANUFACTURING 




















BAKER CONTACTS 


AND CONTACT MATERIAL IN PLATINUM, PALLADIUM AND SILVER 


We are exceptionally well equipped te supply you 


@/ ~=sCwith whatever you may need in contacts and contact 
e materials in platinum, palladium, silver and gold, 


both pure and in their many alloys. Standard types 


include rivets, screws, dises, rods, rings and special 


shapes and stampings. 


Practically any dimensions 


may he specified to suit special requirements. They 


are designed for attachment by riveting, staking, braz- 


ing, welding, etc. 


LIGHT ASSEMBLIES’ We are always glad to under- 
take light assemblies and sub-assemblies for the elec- 


NEW YORK 


MAGNESIUM- 
0) dd a): 
STC Mai 


“LEKTRON” 
AGRA T SS 


The only rectifier with Magnesium Radiator 
Plates, ‘‘Lektron” is lighter in weight — handles 
up to 60 Volts D.C. from 50 to 50,000 Amperes. 
They’re more rugged mechanically, operate at 





temperatures from—40° F to 284° F and are not 
affected by normal atmospheric conditions. 
Complete engineering service available. 
Write for literature. 


4 " wii 


JUNE 1947 











ELECTRONIC RECTIFIERS, INC. 


737 WN. EAST ST., INDIANAPOLIS 2, IND. 


our complete catalogue. 


BAKER & CO., INC. 


113 Astor St., Newark 5, N. J. | 
SAN FRANCISCO 
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SPOT 
WELDING 


LAB. POWER 


SUPPLIES 





FAST 
CHARGERS 





ELECTRO- 
PLATING 


im 











AUTOMOTIVE 





AC 


GENERATORS 


trical, electronic, radio, refrigeration, heating and 
other industries and to make small instruments and 
instrumental parts to your specifications. Send for 


CHICAGO 





“Designed to give more uniform pertormance, because 
of Controlled Flexibility, Flexo wire and cable is made to 
meet your exact specifications. 


Flexo wire and cable can help you solve hundreds of 


versatile tasks. For further information write today and 
ask for catalog #58. 


We specialize in uninsulated wire and cable.” 


FLEXO wikt COMPANY 


10 WEST FIRST ST. — OSWEGO, NEW YORK 








FOR EXTRA 
SALES—PROFITS 


» ATR 


QUALITY PRODUCTS 





ATR 
~« w 


BATTERY ELIMINATORS 


For Converting A.C. or D.C. 

New Models . . . Designed for Testing D.C. Elec- 
trical Apparatus on Regular A.C. lines. Equipped 
with Full-Wave Dry Disc Type Rectifier, Assuring 
Noiseless, Interference-Free Operation and Extreme 
Long Life and Reliability. 

@ Eliminates Storage Batteries and Battery Chargers. 


@ Operates the Equipment at Maximum Efficiency 
at all Times. 


@ Fully Automatic and Fool-Proof. 


ATR 


LOW POWER 
INVERTERS 





For Inverting D.C. to A.C. 


Another New ATR Model Desi 
’ eae gned for Oper- 
ating Small A.C. Motors, Electric Razors, oa a 


Host of Other Small A. C. Devices from D.C. Vol- 
tage Sources. 


ATR 


STANDARD 
AND HEAVY 
DUTY 

INVERTERS 








For Inverting D.C. to A.C. 


Specially Designed for Operating A.C. Radios, Tele- 
vision Sets, Amplifiers, Address Systems, and Radio 
Test Equipment from D. C. Voltages in Vehicles, 
Ships, Trains, Planes, and in D.C. Districts. 


Write for Our New Catalog—just Off the Press! 


ste ee) ey le) tere) 


Quality Products Since 1931 
ST. PAUL 1, MINN. 


U.S.A. 
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| Cramer Co., R. 





| Durakool, 


| STRIPS, BLOCKS and BOARDS, 
TERMINAL 
Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg Pa. “AMP.” 
Baer Co., N. 8., 7-11 Montgomery, Hill- 
side, N. J. 
Burke Electric Co., 875 W. 12th, Erie, 


a. 

Cambridge Thermionic Corp.. 453 Concord 
Ave., Cambridge 38, Mass. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Federal Telephone and Radio Corp., Dept 
L-316, 67 Broad, New York 4, N. Y. 

Howard B. Jones Div., Cinch Mfg. Corp.., 
2460 W. George, Chicago 18, Ili. 

Millen Mfg. Co., Ine., James, 150 Ex- 
change, Malden, Mass. 

Northern Industrial Chemical Co., 17-11 
Elkins, South Boston 27, Mass. 

Trumbull Electric Mfg. Co., Plainville. 


n. 
United States Instrument Corp., Dept. 2. 
19 8S. Harrison, E. Orange, N. J 


SUPPORTS, CABLE. See Wire & 
Cable Loop Supports. 


SWITCHES, AUTOMATIC and 
MANUAL 
Float (Liquid Level) (A) 


| Limit (Snay- Action) (B) 
| Magnetic (C) 
| Mercury (D) 
| Pressure (Diaphragm) (E) 
Thermal (F) 
Time (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Multiple) (M) 
Jaca, Key and Lever (N) 
Panel (oO) 


Push Buiton Snap 
(Toggle, Slide Rotary) (P) 


Remote Controi (R) 
Selector (Rotary Tap) (8) 
Through-Cord Snap (T) 
Centrifugal (X) 


(See also Circul: .sreakere, Push Buttor 
Stations; Contruilers. Motor; Relays 


Timers) 
Allen-Bradley Cv., 1316 8. Second, Mi! 
waukee 4, Wis. (ACEFJPR) 


Allied Control Co., Inc., 2 East End Ave., 
New York 21, N. ¥. (B) 
Arrow-Hart & Hegeman Electric Co. 10* 


Hawthorne, Hartford, Conn. (ACDHE 
MPRT) 
Automatic Electric Mfg. Co., 60 State 


Mankato, Minn. (G) 

Automatic Switch Co., 49-B E. Lith, Ne» 
York, N. Y. (CHR) 

Clare & Co., C. P., 4719 W. Sunnysiar 
Ave., Chicago 30, Ill (N) 

W., River St., Centerbrook, 

Conn. ‘Sauter’ (G) 

Crouse-Hinds Co., Syracuse 1, N ¥ (PR) 

Inc., 1010 N. Main. Elkhart, 
Ind. (D) 

Edison, Inc., Thomas A., Instrument Div., 
46 Lakeside Ave., West Orange, N. J. 
(F 


| ) 
Euclid Electric & Mfg. Co., 1835 Chardon 


pon Cleveland 17, Ohio (Euclid) 

URX) 

Federal Electric Products Co., 50 Paris 
Newark 5, N. J. (D) 

Federal Telephone and Radio Corp., Dept 
L-316, 67 Broad, New York 4, N. Y 


. Ine., 51 Pleasant, Ashland, Mass 
““Thermoswitch”” (F) 

Fries Instrument Div., Bendix Aviation 
Corp., 1456 Taylor Ave., Baltimore 4 
Md. “‘Amptrol.”’ 

General Electric Co., Section E607-12, 
Apparatus Dept.. Schenectady 5, N. Y 
““Switchette’” (ACDEFGHKMOPRST) 

Guardian Electric, 1627G W. Walnut 8t., 
Chicago 12, Ill. (CFGHN) 

Heinemann Electric Co., 99 Plum, Trenton 


N. J. “‘Heco”’ (0) 
Ideal Industries, Inc. 1008 Park Ave 
(L 


Sycamore, Ill. ) 
J-B-T Instruments Inc., 437 Chapel, New 
Jefferson Electric Co., Bellwood, Ill. (D) 


Haven, Conn. (8) 
Littelfuse, Inc., 4759 FE. Ravenswood Ave., 
Chicago 40, Ill. (D) 


McGill Mfg. Co., Inc, Valparaiso, Ind 
**Levolier,”” ““Twi-Lite’ (KP) 
Mallory & Co., Inc., P. B.. Indianayol'- 
6, Ind. (GNPS) 

Master Electric Ce. Dayton 1. Onto ¢ 
Mercoid Corp.. 4223 W Belmont Ave 
Chicago 41 Il (ACDEF) 

Micro Switch Corp Freeport. [ll ““Yen, 


Cop” (BFLS) 
Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. (waterproof) 
Minneapolis-Honeywell Keguiator Co., 26x 


Fourth Ave. 8., Minneapolis & Minn 
“Con-Tac-Tor’’ (BDEF) 

Mu-Switch Corp., Canton, Mass. (BE) 

National Acme Co., 170 E. 13st, C'eve 
land 8, Ohio. ‘‘Namco”’ (BP) 

Ohmite Mfg. Co., 4805 Flournoy Chicago 
44, Ih. (8) 


Powrex Switch Co.. F © Box 206. Waiter 
town 72, Mass (BR) 
R-B-M Division. Essex Wire Corp., Dep 


D-6, Logansport, Ind. 


Square D Co., 4040 N. Richards, Milwev 
kee 12, Wis. (ACEFLOPR) 





Stackpole Carbon Co., St. Marys. Pa 
(P-Siide) 
Struthers-Dunn. Inc., 146-150 N 18th 


Philadelphia 7. Ta 


Robertshaw Thermostat Co., Youngwooa, 
Pa. (FM) 

Slater Electric & Mfg. Co.. 32-63- ~#th 
Woodside N Y (P-Rotary) 

Spencer Thermostat Co., 106 Forest, 
Attleboro, Mass. ‘“‘Klixon’” (EF) 


Telechron, Inc., Dept. H, Ashland, Mass. 


(G) 

Trumbull Electric Mfg. Ca., Plainville, 
Conn. (CFOP) 

Tuttle & Kift, Inc., 1828 N. Monitor Ave., 
Chicago 39, IIL (M) 

Unimax Switch Corporation. 460 W. 84th. 
New York 1, N. Y. (B) 

United States Instrument Corp., Dept. 2, 
19 8. Harrison. E. Orange, N. J. (8) 

Ward Leonard Electric Co., 34 South. 
Mount Vernon, N. Y. (ACEFP) 

Westinghouse Electric Corp., P. O. Box 
866, Pittsburgh 30, Pa. (ACFGHOP) 

Zenith Electric Ce., 152 W. Walton, 
Chicago, Ill. (CGH) 


TACHOMETERS 

Bristol Company, 153 Bristol Rd, Water- 
bury 91, Conn. 

Electric Auto-Lite Ce., Toledo 1, Ohio 

Ideal Industries, Inc., 1008 Park Ave. 
Sycamore, Ill. 

Reliance Electric & En mg Ce., 1054 
Ivanhoe Road, Cleveland 10, Ohio. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J 


TAGS, TERMINAL 
——_ Band & Tag Co., Dept. 9-493 


TAPE, ADHESIVE and COIL 
FASTENING 

Insulation Manufacturers Cerp., 566 W 
Washington Blvd., Chicage $, Ill. 

Minnesota Mining & Mfg. Co., 900 Fau- 
quier Ave., St. Paul 6, Minn. “Scotch.” 


TAPE, ELECTRICALLY CONDUC- 
TIVE. See Fabrics Electrically 
Conductive 

TAPE, INSULATING. See Fabrics. 
Insulating; Sleeving and Tape. 
Asbestos; Tape, Friction and 


Splice; Tape & Sheeting. 


TAPE, FRICTION and SPLICE 

General Electric Co., Section A61-522, 
Appliance & Merchandife Dept., Bridge 
port 2, Conn. 


—- B. F., Dept. EM-17, Akron 
Ohie. 
Insulation Manufacturers Corp.. 565 W 


Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., Irving 
ton 11, N. J 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 

Mitchell-Rand Insulation Co., Ine.. 41 
Murray, New York 7, N. Y. 

United States Rubber Co., 128@ Avenue 
of the Americas, New York 20, N. Y 


TAPE, MAGNETIC RECORDING. See 
Magnetic Recording Tape. 


TAPE, MICA. See Mica 


TAPE and SHEETING, SYNTHETIC 
SIN 


New Jersey Wood Finishing Co., Wood 
bridge, N. J. ‘‘Vartex.” 


TAPES, MEASURING 


Keuffel & Esser Co., N. J 


TEMPERATURE CONTROLS. See 
Switches; Thermostats. 


TERMINAL BLOCKS. See Strips, 
Terminal. 


TERMINALS. See Lugs and 
Terminals. 
TESTING INSTRUMENTS. See 


Instruments. 


TESTING LABORATORIES 
Electrical Testing Laboratories, 2 East End 
Ave., New York 21, N. Y. 


THERMAL SWITCHES. See Switches 


THERMOCOUPLES 

Brown ret 4466 Wayne Ave., 
Philadelphia 44, Pa. 

General Electric Co., Section E607-12, 
Apparatus Dept., Schenectady 5, N. Y 

Hoskins Mfg. Co., Detroit 8, Mich. 


J-B-T Instruments, Inc., 437 Chapel. 
New Haven 8, Conn. 
Lewis Engineering Co., Naugatuck, Conn. 


Littelfuse, Inc., 4759 E. Ravenswood Ave., 
Chicago 40, Ill. 


Rorkbestos Products Corp., 886 Nicoll, 
New Haven 4, n. 
Westinghouse Electric Corp.. P. 0. Box 


868, Pittsburgh 30, Pa 


THERMOMETERS 

Electric Auto-Lite Co., Toledo 1, Ohio. 

Germanow-Simon Machine Co.. Rochester 
1, N. ¥ 


United States Gauge Div., American Ma 
chine & Metals, Inc., Sellersville, Pa. 
Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J 

*"Max-Min.” 


THERMOPLASTIC WIRE. 
and Cable, Insulated. 


See Wire 
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For| ECONOMICAL FASTENING | 


CALL Aecage Wevet! 
oe [Ij ! | 


“On our LESTERS - 
repairs are not 
a factor!” 

































Model 
L-214-8 


A TREASURER WRITES: 


“In my office, we judge machines to 
a large extent by the bills for repairs 
and replacement parts. And with our 
LESTERS, over a long period of years, 
repairs are NOT a factor.” 


THERE’S A REASON for this low cost 
operation: Only LESTER has the solid, 
cast alloy steel, one-piece frame which 
is practically inde- 





: Model 121 


- SP Picago Automatic Rivet-Setter 


CHICAGO RIVET & MACHINE CO. 
9609 W. Jackson Bivd., Bellwood, Ill. (Chicago Suburb) 
Automatic Rivet-Setters e Tubular and Split Rivets in all Rivet Metals _ , 








2 || structible ... the tae 
|| exclusive LESTER — oe 
vertical injection ? ae, cast alloy steel 
ce REG. U. 8. PAT. OFF. a system has the . Unique vertical injection 
Miniature Incandescent Lamps GQ» | minimum number system 
. Patented toggle mech- 
or all purposes || of parts... the ine 
fr "7 ry Z Oo re; enormous LESTER es een awh 
MINIATURE LAMP WORKS a 
— || sure is transmitted | 5. Die height adjusting screw 
12-23 JACKSON AVE LONG ISLAND CITY, ai 1 with suppattiag arco equal 
| irect Y to the to die area 
frame thru simpli- . Flexible control of both 
: : ‘ injection speed and pres- 
fied toggle link oe 
age. 










P for information on the new 
ee oe pn Wiite Te oday LESTER machines 


Kester engineers will gladly 
assist you in working out any 
flux or solder problem. Write INJECTION 


fully, without obligation. | : MOLDING MACHINES 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago 39, Illinois 
Gastere Plants Cement, 0.5. Canedinn Ptnnts Sreniserd, Cat. 2635 CHURCH AVE., CLEVELAND 13, OHIO 
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Reports like these from users’. 


4 ere : — proves how Bear 
. Dy-Namic Balancing 
a eA Cai help you! 


a ~ a ___ i 
: : Eat The experience of lead- 
"170 Armatures @ day” 
Oi © : ba 


ing manufacturers has 
ts 2 


shown how Bear Dy- 
Namic and Static Bal- 
ancing can cut time and 
labor costs and give 
accurate, dependable 
results... at production 
line speed. Any shop 
hand can learn Bear 
Balancing in half a day. 
Bear Balanced Rotat- 
ing Parts increase the 
life and efficiency of any 
machine...and add real 
sales appeal to the fin- 
ished product. 

*Reports from actual 
Bear Equipment Users 
will be sent on request 


Write for the Bear Industrial Bulletin TODAY! 
BEAR MFG. CO., Dept. E-13, Rock Island, Illinois 


\B EAR 


z= COMBINATION * 
STATIC AND DY-NAMIC BALANCING MACHINES 


ROUND 
_ RHEOSTATS 


REX RHEOSTAT CO. 


BALDWIN ,L.1I., N.Y. 


?. 


$14 





~~ 


THERMOSTATIC BIMETALS 
Baker & Co., Inc., 113 Astor, Newark 


& KN. J. 
Brainin Co., C. 8., 288 Spring, New 
York 13, N. Y¥. 
Callite Tungsten Corp., 544—39th, -Union 
City, N. Jd 
M., 1608 Beard Ave., 
General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. ‘*Trufiex.”’ 


Chace Co., Ww. 
Detroit 9, Mich. 
Makepeace Co., D. E., Attleboro, Mass. 


Wilson Co., H. A., 105 Chestnut, New 
ark 5, N. J. “*Wileo.” 
THERMOSTATS 


Barber-Colman Co., Rockford, Ill. 
Bristol Company, 153 Lsristol Kd., Water- 


bury 91, Conn. 

Cam-Stat Inc., Paul Henry Co., 
Dept. EM-5, 2037 S. La Cienega, Los 
Angeles 34, Calif. 

Fenwal, inc., 51 Pleasant, Ashland, Mass. 

General Electric Co., Section E607-12, 
Apparatus Dept., Schenectady 5, N. Y. 

Master Electric Co., Dayton 1, Ohio. 

Mercoid Corp., 4223 W. Belmont 
Chicago 41, Ill. ‘‘Sensatherm.”’ 

Winneapolis- Honeywell Regulator Co., 2685 
Fourth Ave. S., Minneapolis 8, Minn 

Robertshaw Thermostat Co., Youngwood, 


Div. 


Ave., 


Pa 
‘+mith Control & Instrument Corp., 1329 
Highland Ave., Needham 92, Mass. 
Spencer Thermostat Co., 106 Forest, Attle 
ooro, Mass. ‘‘Klixon.”’ 
Westinghouse Electric Corp., 
868, Pittsburgh 30, Pa. 


TIME SWITCHES. See Switches 


TIMERS, SYNCHRONOUS MOTOK 
siien-Bradiey Co., l’it 8. Second, Mu 


P. O. Bos 


waukee 4, Wis. 
Automatic Kiectric Mfg. Co., 60 State, 
Mankato, Munna. 
cramer Co., HK. W., River St., Center 
Dreok, Conn. 
General Electric Co., Section E607-12, 
Apparatus DVept., Schenectady 5, N. X. 
dausen Aifg. Co., liu., Princeton oa, 
ing. ‘“‘synchron.”’ 
tdayuon Co., A. W., Waterbury 32, Conn 
Circle B.”’ 
Hayuuu Aug. Co., Inc., 2500 Forest, 
Forestville, Conn. 


Industrial Timer Corp., 117 Edison Pl., 
Newark 5, N. 


Mercoid Corp., 4223 Belmont Ave., Chi- 
cago 41, iil. 
Power & Krumfield Sales Co., 549 W 


Washington Bivd., Chicage 6, Il. 
Square LY Uo., 4u4v N. Micbarus, Milwau 
kee 12, Wis. 
Struthers-Dunn, Inc., 146-150 N. 13th, 
Philadelphia 7, Pa. 
Telecuron, inc., Dept. H, Ashland, Mass. 


Westinghouse Klectric Corp., P. O. Box 
868, Piltisburgh sv, Pa. 

Zenith LKlectric Co, 152 W. Walton, 
Chicago, Ail. 

rOOLS. PORTABLE 

Loyd Scruges Co., 1022 N. Sixth, Bt. 
Louis 1, Mo. 

Mali Tool Co., 7827 8. Chicago Ave., Ch) 
cago 19, Ali. 


Staniey Kiectric, New Britain, Conn. 


TRACING CLOTH and PAPER 

Arkwright Finishing Co., Providence, R. 1 

Holliston Milis, inc., Norweod, Mass. 

Keulfel & Ksser Co., Hovoken, N. J 
‘Albanene,”’ ‘*Phoenix.” 

Usalid Div., General Aniline 
Corp., Johnson City, N. Y. 

Post Co., Frederick, 3650 N. 
Ave., Chicago 18, IIL. 


TRANSFER SWITCHES. See Switches. 


& Fil 


Avendaie 


TRANSFORMERS, FLUORESCEN! 
BALLAST. See Fluorescent Lany 
Auxiliaries. 

TRANSFORMERS, INSTRUMENT 
CURRENT 

Acme Electric Corp., 35 Water, Cuba, 
N. . 

Chicago Transformer Corp., 3501 Addi 
son, Chicago 18, Ill. 

Dano Electric Co., 93 Main, Winsted, 


Conn. 
Federal Telephone and Radio Corp., Dept. 
L-316, 67 Broad, New York 4, N. Y. 
General Electric Co., Section E607-12, 
Apparatus Dept., Schenectady 5, N. Y. 
Standard Transformer Co., Warren, Ohio. 
Weston Electrical Instrument Corp., 5382 
Frelinghuysen Ave., Newark 5, N. J. 


TRANSFORMERS, POWER CIRCUIT 
Acme Electric Corp., 35 Water, Cuba 


Chieago Transformer Corp., 3501 Addi- 
son, Chicago 18, Ill. 
Dano Electric Co., 93 Main, Winsted 


Conn. 

Davis & Co., Dean W., 1006 First, Kent 
land, Ind. 

Dongan Electric Mfg. Co., 2979 Franklin 
Detroit 7, Mich. 


Electran Mfg. Co., 4583 Elston Ave., 
Chicago 30, Ill. » 

General Electric Co., Section E607-12, 
Apparatus Dept., Schenectady 5, N. Y. 

Gramer Co., 2734 N. Pulaski Road, Chi 
cago 89, Ill. ‘*Gracoil.”’ 

Jefferson Electric Co., Bellwood, Ill. 
Nothelfer Winding Laboratories, 11 Albe 
marie Ave., Trenton 3, N. J. “NWL 


Sola Electric Co., 


Lultesyv it, Lit, 


2525 Clybourn Ave 


Standard Electrical Products o., 401 
Linden Ave., Dayton 8, Uhio ‘‘Staco.’ 
Standard Transformer Co., Warren, Ohio. 


Wagner Electric Corp., 6454 Piymouth 
Ave., St. Louls 14, Mo, 

Westinghouse Electric Cerp., P. O. Bex 
868, Pittsburgh 30, Pa. 


TRANSFORMERS, RADIO CIRCUIT 
Acme Electric Corp., 35 Water, Cuba, 


m %. 

Chicago Transformer Corp., 3501 Addi- 
son, Chicago 18, Ill. 

Dano Electric Co., 93 Main, Winsted, 

Davis & Co., Dean W., 1006 First, 
Kentland, Ind. 

Electran Mfg. Co., 4583 Elston Ave., 
Chicago 30, Ill. 

Federal Telephone and Radio Corp., Dept. 
L-316, 67 Broad, New York 4, Y 


Gramer Co., 2734 N. Pulaski Road, Chi- 
cago 39, Ill. ‘‘Gracoil.’’ 

Milien Mfg. Co., Inc., James, 150 
Exchange, Malden, Mass. 


Nothelfer Winding Laboratories, 11 Albe- 
marle Ave.,, Trenton 3, N. J. “NWT.” 
Bola Electric Co., 2525 Clybourn Ave., 
Chicago 14, > 
Standard Electrical Products Co.. 40) 
Linden Ave., Dayton 8, Ohio ‘‘Staco.” 


TRANSFORMERS, VARIABLE VOL1- 
AGE 

Acme Electric Co., 35 Water, Cuba, N. Y. 

Sola Electric Co., 2525 Clybourn Ave., 
Chicago 14, IL 

Sorensen & Co., Inc., Stamford, Conn. 

Standard Electrical Products Co., 401 
Linden Ave., Dayton 3, Ohio. ‘‘Staco.”’ 


TRUCKS, HYDRAULIC LIFT (Hand) 

Market Forge Co., 84 Garvey, Everett 
49, Mass. 

West Bend Equipment Corp., 233 Water. 
West Bend, Wis. 


TUBES, CATHODE RAY 
General Electric Co., Electronie Dept., 
Thompson Rd., Syracuse, N. Y. 


TUBES, ELECTRON (industrial) 
Federal Telephone and Radio Corp., 
L-316, 67 Broad, New York 4, N ; 

General Electric (o., Electronic Dept., 
Thompson Rd., Syracuse, N. Y. 

Raytheon Mfg. Co., 190 Willow, Waltham 
54, Mass. 

Westinghouse Electric Corp., P. O. Bes 
868, Pittsburgh 30, Pa. 


TUBES, METALLIZED GLASS. See 


Glass, Technical. 
TUBES, PHOTOELECTRIC. See 
Photoelectric Cells & Tubes. 


TUBING, ALUMINUM. See Aluminum. 


TUBING, BERYLLIUM COPPER 
Superior Tube Co., 2021 Germantowse 
Ave., Norristown, Pa. 


TUBING, BRASS, 
COPPER. See Brass, 
Copper. 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL. See 
Laminated Metals. 


TUBING, MAGNESIUM. See Magne 
sium. 


TUBING, MICA. See Mica. 


TUBING, NICKEL 
ALLOY 

American Bass Co., Waterbury 88, Conn. 
**Anaconda."’ 

General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. “‘Inco,”’ ‘Inconel.’ 


BRONZE and 
Bronze and 


and NICKEL 


“‘Monel.”’ 

Superior Tube Co., 2021 Germantown 
Ave., Norristown, Pa. 

TUBING, PAPER 
Paramount Paper Tube Corp., 612 
Lafayette, Fort Wayne 2, Ind. 
Precision Psper Tube Co., 2035 W. 


Charleston, Chicago 47, Ill. 


TUBING, RUBBER 
United States Rubber Co., 1230 Avenue 
of Americas, New York 20, N. Y. 


TUBING, SILVER. See Silver and Sil- 
ver Alloys. 


TUBING, STEEL. See Steel, Commer- 
cial Grades and Forms. 


TUBING and SLEEVING, Extruded 
Plastic 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. “Turbo.” 

General Electric Co., Section I-15, Plasties 
Div., Chemical Dept., Pittsfield, Mass. 

Husite Div., The Huse Liberty Mica Co, 
171 Camden St., Boston 18. Mass 

Insulation Manufacturers Crep., 565 W. 
Washington Blvd., Chica, 6. IIL 

Irvington Varnish & Insulator Co., 
Irvington 11, N. J. ‘*Fibron.”’ 

Mitchell-Rand Insulation Co., 51 Murray, 
New York 7, N. Y¥. 


ELECTRICAL MANUFACTURING 
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= for ae dependab e commutation o « « 64e 
a KIRK WOOD COMMUTATORS 
ie 
ay . @n'2 
me 
a WHEN YOUR MOTOR REQUIREMENTS CALL FOR . . . DEPEND- 
- ABLE COMMUTATION, THERE IS A KIRKWOOD COMMUTA- 
= TOR EXACTLY SUITED TO YOUR NEEDS... . 
* 
‘er * a a 
ae WRITE FOR 
Be CATALOG 
= - ate MILLIONS OF OUR COMMUTATORS ARE NOW PERFORMING 
= WE ALSO REFILL SATISFACTORILY IN ALL TYPES OF INDUSTRIAL AND COM- 
- OLD CORES MERCIAL MOTORS . . . AND HOUSEHOLD APPLIANCES . 
* 









CALL IN OUR REPRESENTATIVE — THERE'S ONE NEAR YOU 
























KWOOD Commura R 


1345 CARNEGIE AVENUE *® CLEVELAND 15, OHIO CY 

















JONES SHIELDED TYPE 
PLUGS AND SOCKETS 


Low loss Plugs and Sockets suitable for high frequency cir 
cuits, Ideal for antenna connections, photo-cell work, micro- 
phone connections, etc. Supplied in 1 and 2 contact types. 


The 101 Series can be 
furnished with %4”, 
.290”, vs”. %” or 12” 
ferrule for cable en- 
trance, 





METER HIGHLIGHTS 


@ FIVE BASIC MOVEMENTS —Elec- 
trodynamometer, moving 
iron, moving coil, thermo- 
couple and rectifier types. 
RANGES—AII standard 
ranges for every major in- 
strument need. 


Knurled nut securely 
fastens units together. 
All metal parts are of 
brass plated to meet 
Navy specifications. 














@ SIZES—2", 3’, 4",5”,6’and7’. No. 101 Series Plugs 
@ STYLES AND FINISHES — P-101-1%4” have ceramic insulation 
Round, rectangular, = Sockets have XXX 
d fan; wid Bakelite. y 
square an an; wide naseenr 


flange, narrow flange, 
flush, projection or port- 
able. Available in molded 
or metal case. 

@ SPECIAL FEATURES TO ORDER— 
Rear illumination, special 
dials and other features 
available on most models. 


No. 202 Series 
Plugs and Sock- 
ets have BM 120 
molded Bakelite 
insulation. 


For complete list- 
ing write today 
for your copy of 
catalog No. 14, 


HOWARD B. JONES DIVISION 


Seales CMe aa . 
2460 W.GEORGE ST. CHICAGO 18 






\ ELECTRICAL INSTRUMENT Co. 
Bluffton EE onic kkk 
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© 1. Precision Engineered 
2. Rugged, Durable, Long-lived 


© 3. Efficient, Dependable 
Operation 















* Every conceivable type of 
» Socket and Jewel Light As- 
sembly is available at DRAKE 
. all measuring up to the 
same high quality standards. If a new 
application calls for a special design, our 
skilled engineers will work with you to 
design a unit to meet your specific needs. 
DRAKE quality, dependability, and pat- 
= ented features are widely known and ap- 
preciated among those who know Socket 
+ and Jewel Assemblies best. Large pro- 
duction facilities assure reasonably 
> prompt deliveries in any quantity. Write 


or wire for samples and full information. 
&@” Ask for our new catalog 


( a — NO obligation 


Socket and Jewel 
LIGHT ASSEMBLIES 


~ MANUFACTURING CO. 


1713 W. HUBBARD ST. +« CHICAGO 22 










OR those small insulators 

requiring high dielectric 
and mechanical strength — 
specify LAVITE. the rugged, 
close-grained steatite ceramic. 
May be machined, threaded or 
tapped to close tolerances with- 
out costly rejects. Ideal for 
resistors, coil forms, capacitors. 
tube bases. bushings, etc. Test 
samples gladly furnished on 


request. 


316 
















| VARNISHES, FINISHING. 


National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, » wo 
**‘Natvar.” 

National Vulcanized Fibre Co., Wilming 
ton 99, Del 

New Jersey Wood Finishing Co., Wood 
bridge, N. J. 

Surprenant Electrica) Insulation Co., Dept 
E. 199 Washington, Boston 7, Mass 
Varfiex Corp., 305 N. Jay, Rome, N. Y 

**Syntholvar.”” 


TUBING and SLEEVING, BRAIDED 
FABRIC. Textile or Glass-Fibre, 
treated with lacquer, varnish or 
synthetio resin. 

Bentley, Harris Mfg. Co., Dept. M-10, 
we Pa. 

Brand & Co., William, 276 Fourth Ave. 
New York 10, N. Y ‘Tu 

General Electric Co., Section I-15, Plastics 
Div., Chemical Dept., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W 
Washington Bivd., Chicago 6, TIL 

Irvington Varnish & Insulator Co., Irv 
ington 11, N. J. “‘Irv-O-Slot.” 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. “‘Hygrade ” 
**Mirac.” 

Nationai Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J 
**Natvar.” 

Owens-Corning Fiberglas Corp., Dept. 866, 
Toledo 1, Ohio ‘‘Fibergias * 

Varflex Corp., 305 N. Jay, Rome, N. Y. 
**Varglas. 

Westingnouse Electric Corp.. P. 0. Box 
868, Pittsburgh 30. Pa “Tuffernell.” 


TUNGSTEN 
(See also Contacts) 

Callite Tungsten Corp., 544—39th. 
City, N. J. 

Fansteel Metallurgical Corp., North Chi 
cago, / 

= & Co., Inc., P R., Indianapolis 6, 


Union 


UNDERCUTTERS, MICA. 
Undercutters. 


VALVES, MOTORIZED or SOLENOID 
ACTUATED 
Allied Control Valve Div. Skinner Chuck 
Co., 130 Belden Ave., Norwalk, Conn. 
Automatic Switeh Co., ‘49- B E. llth, New 
York, N. Y¥. ‘‘Asco.” 
Barber-Colman Co., Rockford, Til. 
Brown Instrument Co.. 4466 Wayne Ave., 
Philadelphia 44, Pa. 
Denison Engineering Co., 1199 Dublin 
Road, Columbus 16, Ohio. 
Section eer 12, 
Schenectady & &. ¥. 


General Electric Co., 
Apparaius Dept., 
Mercold Corp ., 4228 Belmont Ave. Chi 
cago 4 
ae S,,! Honeywell Regulator Co 
2685 Fourth Ave., 8., Minneapolis *& 


Mina. 
Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


VARIABLE VOLTAGE TRANSFORM 
ERS. See Transformers, Variable 
Voltage. 


VARNISHED FABRICS. See Fabrics 
Insulating. 


VARNISHES, COMPOUNDS ANDO 
RESINS, INSULATING 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven, Conn. 

Bakelite Corp.. Unit of Union Carbide & 
Carbon Corp., Pe 44, 30 E. 42nd, 
New York 17. N. 

. willisie 376 Fourth Ave 
New York 10, N. Y ‘‘Turbotuf 
. 1060 Broad. ee 


See Mica 


Dolph Co.. John C. 

2, N. J. “Chinalek,” ‘Electric 
quer,”” ‘‘Synthite.”’ 

Dow Corning Corp., Midland, Mich. 
**Bilicone.”’ 


du Pont de Nemours & Co., Ine. E 1! 
Plastics Dept., Room 185, Arlington, 


N. J. 

Durez Plastics & Chemicals, Inc., 65 
Waleck Road, North Tonewendsa. N. Y 
General Electric Co., Section RIMA-678, 
Resin and Insulation Materiale Div. 
Chemical Dept., Schenectady 5 N 

“Glyptal.”’ 
George Co., P. D., St. Louis, Mo ‘Pedi 


gree. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd, Chicago 6. Il. 

Interchemica) Corp., Finishes Div.. Dept 
EM. 850 Fifth Ave., New York 1. 


N. Y. 

Irvington Varnish & Insulator Co., Irving- 
ton 11, N. J 

Mica Insulator Co., Dept. 2 0. Box 
1076, Schenectady 1, N. 7 vateo.” 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7 N. Y. 

Monsanto Chemical Co.. Plastics Div.. 
- Springfield 3, Mass. “‘Thalid.” 


See Lac 
quer, Enamels and Varnishes. 


VARNISHES, INSULATING. See 
Varnishes, Compounds and Resins 


V-BELTS. See Drives, V-Belt. 


VIBRATOR CONVERTERS 

American Television © Radio Co., 8 
Paul 1, Minn. “ATR.” 

Mallory & Co., Ine., P. R. Indianapolis 6. 





VOLTAGE REGULATORS. See Regu 
lators, Voltage; Transformers, Vari- 
able Voltage. 


VOLTMETERS. ~See Instruments 


VOLUME CONTROLS, RADIO. See 
Resistors; Rheostats. 


VULCANIZERS, CABLE 
Mines Equipment Co., 4223 Clayton Ave., 
St. Louls 10, Mo. 


WASHERS, BEARING. See Bearings 
& Bushings. 


WASHERS, INSULATING. See Speci- 
fic Material 


WASHERS, METAL. See Fasteners 


WAXES AND COMPOUNDS 
Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 44, 30 E. 42nd, 


New York 17, N. Y¥. 
Biwax Corp., 3445 Howard, S&okte, Iii. 
Federal Telephone and Radio Corp., Dept. 


L-316, 67 Broad, New York 4. N 
General Electric Co,, Section RIMA-678, 
Kesin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y 
Mica Insulator Co., Dept. 24, P. O. Bos 
1076, Schenectady 1 N. ¥ 
Mitchell-Rand Insulation a inc., 5) 


Murray, New York 7, Y 
Sun Oj! Co., Dept. EM-3, Mniladelphis 8. 
Pa 


WEDGES AND PEGS, ARMATURE 

Insulation Manufacturers Corp., 565 W 
Washington Bivd., Chicago 6, Ill. 
Mica Insulator Co., Dept. 24, P. O. Box 
1076, Schenectady 1, N. Y. 

National Vulcanized Fibre Coe., Wilming 
ton 99, Del 


WELDING EQUIPMENT 

Lejoy Mfg. Co., 2900 S. Emerson Ave., 
Minneapolis 8, Minn. (Resistance) 
Lincoln Electric Ce., Dept. 393, Cleveland 
1, Ohio (Are). 

Taylor- Winfield Corp., Warren, Ohio 
(Resistance) ‘““ENB.” 

Westinghouse — Corp., P. O. Bos 
868, , Pittsburgh 30 . Pa. (Are). “Flex 
are.”” 


WHEELS, ALUMINUM, IRON, PLAS- 

TIC, RUBBER. 

Market Forge Co., 
Mass. 


° 


84 Garvey, Everett 


WHEELS, FAN AND BLOWER 

Janette Mfg. Co., 556 W. Monroe, 
Chicago 6, Ill. 

Torrington Mfg. Co., 63 Franklin, Torring 
tom, Conn. ‘*Airotor.” 


WIRE FORMS 

Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Ill 

Barnes Co., Wallace (Div. Associated 


Spring Corp.), Bristol, Conn. 

Cuyahoga Spring Co., 10270 Berea Road, 
Cleveland 2, Ohio. 
Gibson Co., William D. (Div. Associated 

< 1800 Clybourn Ave., 
Chicago 14, Il. 


Hubbard Spring Co., . D., 525 Centra! 


Hunter Pressed Steel Co., Lansdale, Pa 
Lewis Spring & Mfg. Co., 2646 North 
Avw., Chicago 47, Ill. 
Paragon Spring Co., 4615 W. Fulton, 
Chicago 44, Ill. 
Mfg. Co. Div. Associated Spring 


Corp., Corry, Pa. 
Reliable Spring & Wire Form Co., 3167 
Fulton Road, Cleveland 9, Ohio. 


WIRE, MAGNET 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Belden Mfg. Co., 4633 W. Van Buren. 
Chicago 44, Il. 

Chase Brass & Copper Co., Ine., Water- 
bury 91, Conn. 

Electric Auto-Lite Co., Port Huron, Mich.. 
“‘Formvar,”’ “Vega Chromoxide.” 

Easex Wire Corp., Fort Wayne 6, Ind 


**Extra-Test. 
General Electric Co., Section E607-12, 
Apparatus Dept., Schenectady 5, N. Y 
“*Formex.”’ 


Hudson Wire Co., Winsted Div., Win 
sted, Conn. 

Rockbestos Products Corp., 9886 Nicoll, 
New Haven 4, Conn. 

meee Sons Co., John A., Trenton 2. 

aa Gable Corp., Rome, N. Y. 


WIRE, NICKEL. See Nickel. 


WIRE, RESISTANCE 
Boston Insulated Wire & Cable Co., 
Dorchester 25, Mass. 


. 3 Pequot 
Road, Southport, Conn. ‘‘Kanthal.’’ 


WIRE, SILVER. See Silver; Nickel 
Silver. 


WIRE STRIPPERS. See Strippers, 
Wire. 


ELECTRICAL MANUFACTURING 





































117 v—60 cps 
Torque 4.0 oz. in. 
Speed 12,700 rpm 
Ovtput 37.3 watts 


SO PITCH 
re STRAIGHT KNURL 


Can you use this 1/20 HP Universal Motor exactly as rated and 
dimensioned above? It is now in quantity production and imme- 
diately available on a rapidly rising quantity basis. Thoroughly 
tested, it is made with the same precisionized mechanical and 
electronic skill that ranks Fairchild Aerial Cameras and aerial 
operational instruments with the world’s finest. Address: 
MOTOR Dept. A, 88-06 Van Wyck Boulevard, Jamaica 1, N. Y. 


ALSO AVAILABLE ON SPECIAL ORDER: 
__*597 SERIES UNIVERSAL MOTOR DATA . 
ee ale Ratings at Maximum Efficiency _ Starting No load 














HP —— — 
: Torque Speed Output Temp. Rise Torque 
Rating oz. in. rom Watts 1 hr. duty _ oz. in. ere 
Wao 30 8400 887 © =652C. 10 __15,000 
1/70 2.5 5 800 10.7 40°C. § 10,000 


Clockwise rotation, when viewed from shaft end. Weight—15 oz. 
*Data is for 117 v—60 cps. Also wound for 6 volt service. 


CAMERA 
AND INSTRUMENT CORPORATION 


ea em he 
FOR HARD PENCILS 


SERIES 597 


Temp. rise 56°C. 1 hr. 
Starting Torque 150z. in. 
N8 Load: 20,000 rpm 









@ Imperial Pencil Tracing Cloth has the 
same superbly uniform cloth foundation 
and transparency as the world famous 
imperial Tracing Cloth. But itis distinguished 
by its special dull drawing surface, on 
which hard pencils can be used, giving 
clean, sharp, opaque, non-smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting prints 
of the finest lines. It resists the effects 
of time and wear, and does not become 
brittle or opaque. 

Imperial Pencil Tracing Cloth is right 
for ink drawings as well. 
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IMPERIAL PENCIL 
TRACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 





How often have you wished for a meter you could 
see clearly—the whole scale of it, wherever you were 
using it—in the dark, under low lights, or even in the 
kind of glare that causes reflections on the glass—a really 
illuminated meter? Well, here it is—the result of a new 
Simpson patented method of illumination. 

On these new Simpson Illuminated Meters (volt- 
meters, ammeters, milliammeters, and microammeters), 
every fraction of the dial face is flooded with light— 
there isn't a spot of shadow. And this isn’t a dull glim- 
mer of light. It’s a full and even radiance. 

An ingeniously shaped Lucite cone carries the light 
from a recessed bulb in the back of the instrument 
through the front edge that surrounds the entire dial. 
This makes possible the use of the standard Simpson 
metal dial. Unlike translucent dials, it cannot fade or 
discolor so that reading becomes difficult. It cannot warp 
or buckle, causing the pointer to stick, or distorting 
readings. The bulb recess is neoprene sealed. 

Behind the refinement of this superior illumination 
lies the basic reason for preferring Simpson instruments 
—their in-built accuracy. That high quality which is the 
indispensable component of every Simpson instrument 
makes sure that the accuracy will stay there, always. 


. 





OPEN FACE 


SHROUD STYLE 


2°" Round Case. Flange diam- 
eter, 2-3/4"; depth overall, 
2-5/16”"; body diameter, 
2-11/64”; scale length, 1-7/8” 
3°* Round Case. Flange diam- 
eter, 3-1/2”; depth overall, 
2-1/4"; body diameter, 


















2-3/4”; scale length, 2-9/16”. 
3°" Rectangular Case. Width, 
3”; height, 3-1/8”. Mounts in 
round hole. Body diameter, 
2-3/4”. 

2°" Rectangular Case. 2-3/8” 
square. Mounts in round hole. 
Body diameter, 2-3/16”. 


SIMPSON ELECTRIC COMPANY 
5200-5218 W. Kinzie St., Chicago 44, Ill. 
In Canada, Bach-Simpson, Ltd., London, Ont. 


INSTRUMENTS THAT STAY ACCURATE 








WHAT MAKES A 
MOTOR 


“WHY, PROPER 


COMMUTATION 
OF COURSE!” 





MOTOR BRUSHES 
ARE THE ANSWER... 


COMMUTATION is the most 
important function of a motor 
brush. Obviously, conditions 
encountered below earth 
level, at earth level, or in the 
stratosphere will effect proper 
commutation. Location, hu- 
midity, temperature, dust and 
f»me conditions, over-load 
and under-load are as impor- 
tant as the machine itself. 
Identical motors and gen- 
erators often do not give 
identical performance. Ad- 
dress your COMMUTATION 
Problems to our Engineer- 
ing Staff. 









BUY YOUR 
CARBON BRUSHES 
FROM A 
SINGLE 
SOURCE 









THE OHIO CARBON 


COMPANY 


12508 BEREA RD., CLEVELAND 11, OHIO 


WIRE, TUNGSTEN. See Tungsten. 


WIRE AND CABLE, BARE. 
Ameriean Brass Co., Waterbury 88, Conn. 


Anaconda. 
American Steel & Wire Co., Cleveland, 


Bridgeport Brass Co., Bridgeport 2, Conn. 

Bristol Brass Corp., Bristol, Conn. 

Cornish Wire Co., Inc., 15 Park Row, 
New York 7, N. Y. ‘‘Corwico.” 

Electric Auto-Lite Co., Port Huron, Mich. 

Flexo Wire Co., 70 W. First, Oswego, 
N. Y¥. (Flexible Braid) 

General Electric Co., Section E607-12, 
Apparatus Dept., Schenectady 5. N. Y. 

Sateen Wire Co., Winsted Div., Winsted, 
‘onn. 

= y ah Sons Co., John A., Trenton 2 


Rome Cable Corp., Rome, Zz. 
Scovill Mfg. Co., Went “91, Conn. 


| WIRE AND CABLE, INSULATED 


Asbestos (A) 
Rubber (B) 
Varnished Fabric (C) 
Thermoplastic ° & 
Coaxial Cable (xX) 

Accurate Insulated Wire Corp., 28 Fox, 
New Haven, Conn. (BT) ‘‘Accwire’’ 
American Electrical Heater Co., Detroit 

2, Mich. (B) 


| American Steel & Wire Co., Cleveland, 


Ohio. **Amerbestos,”’ “‘Amerciad,”’ 
“‘Ampyrol,”” “‘USS" (ABCT). 
Ansonia Electrical Div., Noma Electric 
Corp., Ansonia, Conn. (BT) 

Belden Mfg. Co., 4633 W. Van Buren. 
Chicago 44, Ill. (ABTX) 
Boston Insulated Wire & Cable Co., Dor- 


Federal Telephone and Radic Cerp., Dept. 
L-316, 67 Broad, New York 4, N. Y. 
“Intelin” (TX) 

General Electric Co., Section Q56-522, 
Appliance and Méerchandise Dept., 
Bridgeport 2, Conn. “*Flamenol,”’ 
“*Formex,”’ “Glyptal,”’ “Versatol’ 
(ABCX) 

—_ Engineering Co., Naugatuck, Conn. 


(A) 

Paranite Wire a io Div., Essex Wire 
Corp., Fort 6, Ind. “Dread- 
naught’ (er) 


Plastic Wire & Cable Corp., 405 E. Main, 
Jewett City, Conn. (TX) ‘‘Plasticon. 
as Wire Co., 2800 E. 55th. Cleveland, 

nio. 

Rhode Island Insulated Wire Co., Ine., 
50 Burnham Ave., Cranston, R. I. 
**Besto-Wire” (A) 

Rockbestos Products Corp., 836 Nicoll, 
New Haven 4, Conn, (AT) 

mies’ s Sons Co., John A., Trenton 3, 


Rome Cable Corp., Rome, N. Y. (BT) 

— Co., Inc., Pawtucket, RB. I. 
( 

Surprenant Electrical Insulation Co., Dept 
E, 199 Washington, Boston 1, Mass 


(TX) 

United States Rubber Co., 1230 Avenue of 
the Americas, New York 20, N. Y 
**Ru-Laytex’’ (BT) 


WIRING HARNESSES. See Harnesses 
and Assemblies, Wire. 


WORMS AND WORM WHEELS. See 
Gears and Pinions. 


WRENCHES, SOCKET SCREW. See 
Socket Screw & Wrench Kits. 





antk *. Mass. (BTX). 

ran .. William, 276 Fourth Ave., YARNS, BRAIDING & SERVING. See 
New York 10, N. Y. ‘‘Turbotherm” (T) Fabrics, Insulating 

Collyer Insulated Wire Co., 245 Roosevelt . 5 

Ave., Pawtucket, R. L (ABCT) 

Cornish —, Co., Inc., 15 Park Row. ZINC 
New York, N. Y. “Corwteo’ (BT) Federated Metals Div. American Smelting 

| = Auto- Lite Co., Port Huron, Mich. & Refining Co., 120 Broadway, N. Y., 


ee 
Essex Wire Corp., Fort Wayne 6, New Jersey Zinc Ce., 160 Front, New 
Ind. (BT) 7a %, &. ft. “*Horsehead.’ 





WHAT'S NEW ABOUT 
YOUR COMPANY? 


@ Handling of news in ELECTRICAL 
MANUFACTURING is no routine matter. Each 
news item is carefully selected, edited, written 
to fit the reader interest of men engaged in 
product making. And the coverage is both 
complete and timely . . . embracing industry 
highlights, men in industry, company briefs, 
trade association and professional society ac- 
tivities, and new technical developments. Our 
readers find these sections “must” items each 
month. Have you made sure that YOUR 
organization is represented? 


Why not check your mailing list immediately 
and see to it that the editors of ELECTRICAL 
MANUFACTURING receive promptly all news- 
worthy items dealing with company activities, 
personnel changes, plant expansions, product 
developments, research projects and the like? 
Keep the editors posted so that they can post 
others! 


ELECTRICAL 
WAN UTACTURING 


1250 Sixth Avenue, New York 20, N. Y. 





ELECTRICAL MANUFACTURING 
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SWITCHES 












for water 
Systems; 
pumops; 
hair dry- 
ers; elec- 
tric scales: 
actuating 
devices. 
















( AMP — for 
pitot service: 
vending ma- 
chines; tem- 
perature regu- 























20 AMP — for 
elevators; con- 
yeyors; blue 
printing ma- 


10 AMP — for 
oift burners: 
water heaters: 





Use 
PALNUT 


SELF-LOCKING 


lation: fire feed and speed chinery: stok- 
alarms. controls; farm ers; safety 
machinery: rail- devices: com. 





road signals. munication 
systems. 


Double Throw Unit © of 


Also Available 











Totally enclosed, 
hydrogen charged — 
DURAKOOL'S Pat- 
ented construction in- 
sures millions of 
contacts withouc fail- 








ure of any part. No 
glass to break ! Ex- 
losion-proof! Abso- 
utely silent! 


Here are mercury 
switches adaptable to 
almost any control 
job. Try them! See for 
yourself their superior 
performance. 


All sizes furnished 

with or without stand- 

ard tilting mechanisms. 

Geick deliveries! 
Vrite us today, 
















35 AMP — for 
motor starting: in- 
dustrial furnaces: 
oven controls: 





65 AMP — extra 
heavy duty; ideal 
for motor starting 
and other types of 










tough jobs — no 


mining machinery 
relay required. 


— built for heavy 
loads. 


DURAKOOL, INC. ~~ 


ELKHART, INDIANA 














Replace slower, costlier 2-piece fastenings 


| By using one PALNUT Self-locking Nut in place of a regu- 
lar nut and lockwasher, you cut cost of fastenings in half— 
reduce assembly time 50%—-save 90% in fastening weight 
—require less space. 

















PALNUT Self-locking Nuts are single thread, spring-tem- 
pered steel locknuts, speedily applied with hand or power 
drivers. Their powerful double locking action holds tight 
under vibration. Widely used on electrical, radio and me- 
chanical assemblies of all kinds. Many types and sizes for 
various applications. 


Let a WELD-BILT engineer show you 
ways to speed up your materials han- 
dling methods while reducing your op- 
erating costs. 


PORTABLE ELEVATORS @ HYDRAULIC LIFT 
TRUCKS @ 2 & 4 WHEEL TRUCKS @ TIERING 


Send details of assembly for samples and suggestions. Write 
MACHINES @ BARREL TRUCKS & RACKS 


for literature, giving data on PALNUT Self-locking Nuts. 


Leading American industries use and endorse 
WELD-BILT equipment. Write for illustrated 
folder. 


The WELD-BILT Heavy-Duty 
Hydraulic Lift Truck — 
6,000 to 10,000 1b. Capacities. 


THE PALNUT COMPANY 


66 Cordier Street, 
Irvington 11, N. J. 





WELD - BILT 
Portable Elevator 


SELF-LOCKING 
PSR ea RTL % 


233 Watcr St., West Bend, Wis. 
Materials Handling Engineers 
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Send for Your Free Copy Now! 


Shows complete line of stock molded knobs, compression 


molded parts, “deep-relief” branding, etc. 
able data. Will save you time and money. 


ROGAN BROTHER 





Contains valu- 
Write .. 


2001 S. MICHIGAN AVENUE 
CHICAGO 16, ILLINOIS 


ae Py 





WRITE TODAY FOR 


DATA SHEET 
No. V-6a 


ft contains complete 
specifications on 

U-IT sizes, dimen- 
sions, uses, etc. 


Fast, Efficient, Economical 


WIRE CONNECTORS 


| 
| 

Compression Molders and Branders of Plastics 
r : 


U.S. PATENT NO. 1,933,555 


“Roughing in’ of permanent wiring is 
simplified with SER RU-ITS They form 
efficient and safe connections without 
using tape, solder or tools. Better mech- 
anical contact—no shorts or ground- 
ing. Compact in size 


EASY TO USE 
1. STRIP WIRE ENDS 
2. SCREW IT 
3. THAT'S IT—WITH SCRU-ITS! 


Foursizesfor joining many combinations 


of AWG solid and/or stranded wires 


10] USES . Here Are a Few! 


¢ Fixtures © Lighting Devices 
© Outlet Boxes * Conduit Boxes 

© Fuse Boxes ~ Circuit Breakers 

© Panel Boards * Switch Controls 

* Switch Boxes * Motor Connections 


Underwriters “.aboratories, Inc. Approved 


myrT: ELECTRIC CORPORATION 


FACTORY and SALES OFFICES 


WARREN, 





PENNSYLVANIA 










1 
| Opporrunitizs 


@ Personnel and Positions Available 
@ Sales and Distribution Facilities 
@ Patents and Manufacturing Rights 
Address all keyed replies to the box number indicated, 
c/o ELECTRICAL MANUFACTURING, 
1250 Avenue of the Americas, New York 20, N. Y. 





Progressive firm of United Kingdom manufacturers able 
undertake repetition and light assembly work, with special- 
ized knowledge in electrical instruments, radio and elec- 


| tronic fields, seeks a sound tried-out line for exclusive manu- 





facture in the United Kingdom. Director of the firm is 
due in the U. S. between May 20th and June 30th, and will 
be ready to investigate any interesting proposition on the 
spot. Write Box J-97. 


E. E. STUDENT COOPER UNION EVENINGS, 24, 
VETERAN 


Seeks job junior engineering in office, laboratory or with 
future in sales. Salary secondary. 2 years experience wir- 
ing, testing control instruments. New York City only until 


I get degree. Box J-96. 


SALES ENGINEERING OPPORTUNITY 


| Fer young engineers with electrical or mechanical degrees, 


sales aptitude, intelligence, good judgment and initiative. 
Men selected will be given training by nationally known 
manufacturer of motor control and power distribution equip- 
ment preparatory to branch office assignment as a field en- 
gineer. is desirable, al- 
Work is permanent and opportunities 


Box J-98. 


Selling or electrical experience 
though not essential. 


are excellent. Give qualifications in detail. 


FOR SALE 
1000 New G. E. Motors, % HP, 1725 RPM, 115 V, D.C., GEJ- 


| 507, Model 5BC42AB863A, Sleeve Bearing. Marine Electric 





Co., 2121 N. W. Thurman, Portland 8, Oregon. 


EDITORIAL INDEX AVAILABLE 


An index of the editorial content of 
ELECTRICAL MANUFACTURING throughout 
1946, comprising Vols. 37 and 38, may 
still be obtained upon request addressed 
to the Editor. 

The index comprises two independ- 
ent listings—subjects and authors— 
both arranged alphabetically. It facili- 
tates the use of the publication for ref- 
erence purposes and should be available 
wherever copies of the 1946 issues are 
preserved. 


ELECTRICAL MANUFACTURING 
















99% Personalized Readership 
among the Engineers, Designers 
and Executives responsible 
for the development of all 
electrically operated machines, 
appliances and equipment. 
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Jesigners of a feather 
are brought together! 















You may see little “family resemblence” in the products shown above ...a 
typical few of the hundreds of different machines, appliances and equip- 
ment which are designed by readers of ELECTRICAL MANUFACTURING. 


Yet all of these products have something in common. All are electricul 
in their operation or use! Motor power, control, heat, light, electronics, or 
other electrification means are basic factors in their development, are indeed 
the very core of their performance. 


Designers of electrically operated products have a fundamental interest 
in the electrical characteristics, as well as the related mechanical character- 
istics, that must be built into their machines, appliances or devices. 

It is through these common interests that ELECTRICAL MANUFAC. 
TURING is able to weld into a single market unit the makers of such a 
diverse group of products as are pictured above. 

ELECTRICAL MANUFACTURING focuses editorially on those special 
design problems that are inherent to all electrically operated products. 








Reader interest, cultivated along such definite lines, naturally strikes a 
high level. And that interest carries through the advertising pages which 
post the designer on new developments in materials and metals, elec- 
trical and mechanical parts, equipment and finishes . . . things he 
must specify for his own product fabrication. 







THE GAGE PUBLISHING COMPANY 


1250 AVENUE OF THE AMERICAS, NEW YORK 20, N.Y 
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COMPLETELY 
COLD FORGED 


PATENTED METHOD OWNED CONTROLLED 
EXCLUSIVELY USED BY HOLO-KROME 





Unretouched photo — etched cutaway — Holo- 
Krome FIBRO FORGED Socket Head Cap Screw. 


HOLO-KROME 
bro forged SOCKET SCREWS 


Continuous Fibres running from end to Yes, when you specify “Holo-Krome 
end! Uninterrupted, unbroken, un- FIBRO FORGED Screws”, greater 
severed! A stronger Socket Screw. strength, uniform quality and accuracy 
This continuous fibrous structure is are assured plus the saving of weight, 
obtained by Completely Cold Forging space and assembly time in your pro- 
—a Holo-Krome patented method. duction. 








THE HOLO-KROME SCREW CORP. HARTFORD 10, CONN., U. S. A. 


STRIPPER Z 
Fa 
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Accurate Insulated Wire om 
Acme Electric Corp. 

Acme Scientific Co. 

Acorn Insulated Wire Corp. 
Aircraft-Marine Products, Inc. 


Air Express Division, Railway Express 
Agency ih ans 

Akron Porcelain Co., The ; 

Allen-Bradley Co. oe a 


Allen Mfg. Co., The 
Alliance Manufacturing Co. 
Allied Control Co., Inc. 
Allied Control Valve Div. -Skinner Chuck | 
Co. 
Allmetal Screw Prod. Co., Inc. 
Aluminum Company of America 
Ambroid Co. s Re 
American Brass Co. isn The é 37, 
American Electrical Heater Co. 


American Gas Accumulator Co. 
American Institute of Bolt, Nut and 
Rivet Manufacturers ; soos 


American Lava Corporation 

American Machine & Metals, Inc. —United 
States Gauge 

American Magnesium ‘Corp. 


American Screw Co. .. 417, 
American Television & Radio Co. 
Amperite Company paired 
Anaconda Copper Mining Co. : 97. 
Ansonia Electrical Div., Noma _ Electric 
SE eee ee 


Armstrong Cork Co. 
Arrow-Hart & Hegeman Electric Co. 
Automatic Electric Mfg. Co. 


Baer Company, N. S. 
Bakelite Corp. 

Baker & Company, Inc. 
Barnes Co., Wallace 
Bear Manufacturing Co. 
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200 
301 


48 
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287 
20 
289 
28 
53 


303 
186 
157 
293 

38 
210 
164 


17 
193 


203 
189 
251 
312 
226 

38 

57 

25 
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297 


182 


. 282 


311 
54 
314 


Belden Manufacturing Co. , Inside Front Cover 


Bendix Aviation Corp., 
Div. . 

Bentley, Harris Manufacturing Co. 
Biwax Corporation 
Black & Webster, Inc. 
Brainin Company, C. S. 
Bridgeport Brass Co. 
Bristol Brass Corp., The 
British Industries Corp. 
Brown-Brockmeyer Co., The ..... 
Buffalo Bolt Co. 
Bunting Brass & Bronze Co., 
Burden Company 
Burke Electric Co, , Faiéaile 
Burlington Instrument Co. 
Burndy Engineering Co., Inc. 
Business Research Corp. 


Friez Instrument 


Callite Tungsten Corp. : 
Cambridge Thermionic Corp. 
Carnegie-Illinois Steel Corp. 
Carpenter Steel Co., The 
Central Screw Co. 
Ceramic Specialties Co., 
Chace Company, W 
Chase Brass & Copper Cc 0. id 
Chicago Molded Products Corp. ..... ‘axe 
Chicago Rivet & Machine Co. 
Chicago Transformer Corp. 
Clare & Co., C. P. ; 
Clarostat Mfg. Company, PE ecu ah w esd 
Cleveland Welding Co., The .. ; 
Collyer Insulated Wire Co., Inc. ..... 
Colonial Insulator Co., The 
Columbia Steel Co. 
Commercial Plastics Co. 
Consolidated Molded Products Corp. .. 
Consolidated Sewing Machine & Supply 


Ce. .. er eT Pr 
Continental Screw Co. 
Corbin Screw Corp. 
Cords Ltd., Inc. 
Cornell- Dubilier Electric Corp. 
Cornish Wire Co., Inc. 
Coto-Coil Co., Inc. rgwdek keses eeue ee 
Cottrell Paper Company, Inc. cage buble 
Cramer Co., The R. W. ... 
Cyclohm Motor Corp. 


Davis & Co., Dean W. . 
Deleo Products Division, General Motors 
Corp. ; ; 

palin Engineering Co., The 

Dial Light Co. of America, Inc., The.. 
Dinion Coil Co., Inc. 
Diamond Wire ‘& Cable Co. 
Delph Co., John C. aes 
Dongan Electric Mfg. Co. .........4..- 
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158 
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uring 
war. A. W. ROBOT PILOT DEVELOPED BY 
BELL TELEPHONE LABORATORIES USING 


D.C. MOTOR DESIGNED BY A. W. HAYDON 


Haydon 


designed a D. C. Motor that 


was a component of the robot pilot 


controlling the accurate flight of the 


““bat’’ from launching to point of impact 


much as 5 miles distant on the target ship. 


These same motors are now being manufac- 


tured for use in various aircraft and other ap- 


COMPANY 


WATERBURY 32, 


plications ng skill that designed 


these motors t your service for the asking. 


CONNECTICUT 
Design and Manufacture of Electrical Timing Devices 


ELECTRICAL MANUFACTURING 





On thousands of applications in every field of manufacture, stepless 
variable speed operation assures exactly the right speed for every 
Perit RSs ee - - 
consistency or shape of the material being processed. Such variable 
speed operation pays off in higher rates of production, a more 
uniform better quality product and more efficient performance of 
your equipment and your operators. 

Master Speedrangers provide this infinitely variable speed in a 
compact, all-metal, mechanical variable speed unit whose durability 
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the world. And at no other place will you find units that are so 
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For example, look at the magnetic separators shown below. The 
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units that easily combine into one compact, integral power package. 
This provides exactly the right speed, the right features, in a unit 


that yo. can mount right where you want it. 


Probably you will not necd this same combination of features. 
MC TM eile 
handling, and conveying equipment; mixers and agitaiv;:; welding- 
positioners; machine tool drives; testing and calibrating equipment 
... to name only a few . . . see what a really remarkable job Master 
Ayes ee Re SR Lae 


four page booklet on Speedrangers. 


THE MASTER ELECTRIC COMPANY - DAYTON 1, OHIO 
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Part of Westinghouse research laboratories at East Pittsburgh, Pa. 


Westinghouse Selenium Rectifiers are not an 
overnight development. Before the present proc- 
ess was adopted, more than 9 years of continu- 
ous research—at a cost of more than 100,000 
dollars—was spent in testing of foreign and 
domestic types and processing experiments. 

The result has been a Selenium Rectifier com- 
parable in quality to Rectox Rectifiers . . . long 
recognized as having a longer life and greater 
dependability than any other type of metallic 
rectifier. 

For instance: In a comparative test with other 
Selenium units under identical conditions—and 
at full rating—Westinghouse Selenium Rectifiers 
showed an increase in forward resistance of less 
than one-half that of the best units tested, in- 
dicating a longer life than any Selenium Rectifier 
now available. 


Westinghouse 
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Selenium Rectifiers. 


No other Selenium Rectifier unit is backed by 
such an intensive research program, justifying 
our claim that Westinghouse Selenium Rectifiers 
are unexcelled where long life and dependability 
are prime factors. 

These new Westinghouse Selenium Rectifiers 
are ready for the market now. If you’re a user of 
Selenium Rectifiers you can take advantage of 
this investment in research by outlining your 
requirements to a Westinghouse representative. 
Or write your nearest Westinghouse office for 
all the facts. Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Penna. 
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Modern pumping system for evaporating 
substances under test in research on 








